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Description 

[Held of the Invention] 

[0001] The present invention relates to an elevator 
system wherein a hoisting machine that drives a main 
rope to which a car and a counterweight are connected 
is installed in a hoistway. 

[Description of Prior Art] 

[0002] Fig. 29 and Fig. 30 show a conventional ele- 
vator system disclosed in Japanese Unexamined Pat- 
ent Publication No. 10-139321 or EP-A-0 841 283. Fig. 
35 is a perspective view conceptually illustrating the el- 
evator system, and Fig. 30 is a cross top plan view of 
an essential section of the elevator system of Fig. 29. In 
the drawings, reference numeral 1 denotes a hoistway, 
reference numeral 2 denotes a car that ascends and de- 
scends along a predetermined path of the hoistway 1, 
reference numeral 3 denotes a counterweight disposed 
on one side in a horizontal surface in the hoistway 1, 
and reference numeral 4 denotes a hoisting machine 
that is disposed on a bottom surface of a ceiling by a 
support member 5 provided at an upper portion of the 
hoistway 1 and on which a driving sheave 6 pivotally 
held via a vertical axis is provided. 
[0003] Reference numeral 7 denotes a first car pulley 
provided on one side of a bottom portion of the car 2, 
reference numeral 8 denotes a second car pulley pro- 
vided on the other side of the bottom portion of the car 
2, reference numeral 9 denotes a counterweight pulley 
provided above the counterweight 3 : reference numeral 
10 denotes a car inverting pulley that is pivotally at- 
tached at an upper portion of the hoistway 1 via a hori- 
zontal axis and disposed at a position corresponding to 
the second car pulley 8, and reference numeral 11 de- 
notes a counterweight inverting pulley that is pivotally 
attached to an upper portion of the hoistway 1 via the 
horizontal axis and disposed at a position corresponding 
to the counterweight pulley 9. The car inverting pulley 
10 and the counterweight inverting pulley 11 both partly 
overlap the car 2 in a vertical projection. 
[0004] Reference numeral 12 denotes a main rope 
which has one end thereof connected to the upper por- 
tion of the hoistway 1 by a first rope retaining fixture 13 
disposed on the ceiling of the hoistway 1 , corresponding 
to the first car pulley 7, and extends downward, and is 
wound on the first car pulley 7 and the second car pulley 
8, then extends upward to be wound on the car inverting 
pulley 1 0 to be tightly stretched in a horizontal direction. 
The main rope 12 is then wound on the driving sheave 
6 and also on the counterweight inverting pulley 11 , and 
extends downward to be wound on the counterweight 
pulley 9, then extends upward so that the other end 
thereof is connected to the upper portion of the hoistway 
1 by a second rope retaining fixture 14 disposed on the 
ceiling of the hoistway 1 , corresponding to the counter- 



weight pulley 9. 

[0005] The conventional elevator system is construct- 
ed as set forth above. The hoisting machine 4 is urged, 
and the driving sheave 6 rotates, causing the car 2 and 

5 the counterweight 3 to vertically move in opposite direc- 
tions from each other via the main rope 1 2. The hoisting 
machine 4 is disposed at the upper portion in the hoist- 
way 1 to obviate the need for a machine room independ- 
ently provided, thereby saving a space for installing the 

10 elevator system in a building. 

[Problem to be solved by the invention] 

[0006] In the conventional elevator system described 
15 above, the car inverting pulley 1 0 and the counterweight 
inverting puliey 11 are disposed at the upper portion of 
the hoistway 1 such that they overlap the car 2 in a top 
plan view as shown in Fig. 30. This has been posing a 
problem in that a space for accommodating the inverting 
20 pulleys 10 and 11 is required to be provided between 
the car 2 and the ceiling of the hoistway when the car 2 
reaches a highest level. 

[0007] Furthermore, a positional relationship between 
the car inverting pulley 1 0 and the counterweight invert- 
25 ing pulley 11 decides a winding angle 6 of the main rope 
12 wound on the driving sheave 6. The winding angle 9 
influences a traction capability of the driving sheave 6 
which is expressed as shown below. 



30 



Traction capability = e 



ke 



[0008] Hence, in order to increase the winding angle 
8 to secure the traction capability, it is necessary to dis- 
ss pose the car inverting pulley 10 and the counterweight 
inverting pulley 11 as closely as possible. This leads to 
a lower degree of freedom in disposing units in the hoist- 
way. If priority is given to the degree of freedom of the 
units in a the hoistway, then it is not always possible to 
^0 position the car inverting pulley 10 and the counter- 
weight inverting puliey 11 closely, possibly leading to a 
failure to secure an adequate traction capability. 
[0009] The present invention has been made with a 
view toward solving such problems, and it is an object 
45 thereof to provide an elevator system that includes a 
hoisting machine in a hoistway, and the hoistway can be 
installed at a height suited to a height of a highest level 
in a building. 

[0010] It is another object of the present invention to 
50 provide an elevator system wherein a winding angle 8 
is larger to secure a traction capability. 
[0011] It is yet another object of the present invention 
to provide an elevator capable of reducing a fleet angle, 
prolonging a service life of a main rope, etc. The fleet 
55 angle is a value indicating a misalignment between a 
sheave groove of a driving sheave and a sheave groove 
of a counterweight inverting puliey through which the 
main rope passes. The fleet angle will be discussed in 
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more detail hereinafter. 
[Means to Solve the Problem] 

[0012] These problems aresolved by an elevator sys- 
tem having the features of independent claim 1. Pre- 
ferred features are subject of dependent claims 2 to 1 5. 

[Brief Description of the Drawings] 

[0013] 

[^g. 1] 

Fig. 1 is a conceptual front view showing a first 
embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a side view of the embodiment shown 
in Fig. 1. 
[Fig. 3] 

Fig. 3 is a cross top plan view of an essential 
section of the embodiment shown in Fig. 1 . 
[Fig- 4] 

Fig. 4 is a perspective view corresponding to 
Fig. 3. 

[Fig. 5] 

Fig. 5 is a conceptual front view showing a sec- 
ond embodiment of the present invention. 
[Fig. 6] 

Fig. 6 is a side view of the embodiment shown 
in Fig. 5. 
[Fig. 7] 

Fig. 7 is a cross top plan view of an essential 
section of the embodiment shown in Fig. 5. 
[Fig. 8] 

Fig. 8 is a perspective view corresponding to 
Fig. 5. 
[Fig. 9] 

Fig. 9 is a conceptual front view showing a third 
embodiment of the present invention. 
[Fig. 10] 

Fig. 10 is a cross top plan view of an essential 
section of the embodiment shown in Fig. 9. 
[Fig. 11] 

Fig. 11 is a perspective view corresponding to 
Fig. 10. 
[Fig. 12] 

Fig. 12 is a conceptual front view showing a 
fourth embodiment of the present invention. 
[Fig. 13] 

Fig. 13 is a cross top plan view of an essential 
section of the embodiment shown in Fig. 12. 
[Fig. 14] 

Fig. 14 is a perspective view corresponding to 
Fig. 13. 
[Fig. 15] 

Fig . 1 5 is a conceptual front view showing a fifth 
embodiment of the present invention. 
[Fig. 16] 
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Fig. 16 is a cross top plan view of an essential 
section of the embodiment shown in Fig. 15. 
[Fig. 17] 

Fig. 17 is a perspective view corresponding to 
Fig. 16. 
[Fig. 18] 

Fig. 18 is a conceptual front view showing a 
sixth embodiment of the present invention. 
[Fig, 19] 

Fig. 19 is a cross top plan view of an essential 
section of the embodiment shown in Fig. 18. 
[Fig. 20] 

Fig. 20 is a diagram illustrating a relationship 
between tensions of a main rope and axial forces. 
[Fig. 21] 

Fig. 21 is a conceptual front view showing a 
seventh embodiment in accordance with the 
present invention. 
[Fig. 22] 

Fig. 22 is a cross top plan view of an essential 
section of the embodiment shown in Fig. 21 . 
[Fig. 23] 

Fig. 23 is a front view showing an eighth em- 
bodiment in accordance with the present invention. 
[Fig. 24] 

Fig. 24 is a cross top plan view of an essential 
section of the embodiment shown in Fig, 23. 
[Fig. 25] 

Fig. 25 is a diagram showing a positional rela- 
tionship between a driving sheave 6 and a counter- 
weight inverting pulley 11 in a conventional elevator 
system. 
[Fig. 26] 

Fig. 26 is a diagram illustrating forces acting on 
a main rope 12 and a side surface of a sheave 
groove. 
[Fig. 27] 

Fig. 27 is a diagram showing a positional rela- 
tionship between a driving sheave 6 and a counter- 
weight inverting pulley 11 in the present embodi- 
ment. 
[Fig. 28] 

Fig. 28 is a diagram showing a relationship be- 
tween a tilt angle a of a hoisting machine 18 and a 
moving distance a2 of the main rope 12. 
[Fig. 29] 

Fig. 29 is a conceptual perspective view show- 
ing a conventional elevator system. 
[Fig. 30] 

Fig. 30 is a cross top plan view showing an es- 
sential section of the elevator system shown in Fig. 
35. 

[Embodiments] 
First Embodiment 

[0014] Fig, 1 through Fig. 4 show an embodiment of 
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the present invention. Fig. 1 is a front view conceptually 
showing the embodiment, Fig. 2 is a side view of the 
embodiment shown in Fig. 1 , Fig. 3 is a cross top pian 
view (a vertical projection) of an essential section of the 
embodiment shown in Fig. 1 , and Fig. 4 is a perspective 
view corresponding to Fig. 3. In the drawings, reference 
numeral 1 denotes a hoistway, and reference numeral 
2 denotes a car that ascends and descends along a pre- 
determined path of the hoistway 1 and is provided with 
an entrance 15 and a crosshead 16. A top surface of a 
ceiling of the car extends down from a top surface of the 
crosshead 16 to form a withdrawal surface 1 7. 
[0015] Reference numeral 3 denotes a counterweight 
disposed on one side in a horizontal surface in the hoist- 
way 1. Reference numeral 18 denotes a hoisting ma- 
chine that is disposed at an upper corresponding posi- 
tion of a side surface of the car 2 away from the entrance 
15. i.e., at a position corresponding to the withdrawal 
surface 1 7 of the car 2, and attached to a bottom surface 
of the ceiling of the hoistway 1 , the hoisting machine 
being provided with a driving sheave 6 pivotally held via 
a vertical axis. The driving sheave 6 of the hoisting ma- 
chine 18 is positioned near the ceiling of the hoistway 
1 , and faces against the ceiling of the hoistway 1 . The 
driving sheave 6 in this embodiment has a diameter that 
is smaller than an outside diameter of the hoisting ma- 
chine 18. This arrangement permits effective use of a 
space formed by the ceiling and side walls of the hoist- 
way 1. 

[0016] The hoisting machine 18 is inclined with re- 
spect to a horizontal direction (or disposed aslant as ob- 
served sideways). More specifically, a part of the hoist- 
ing machine 1 8 overlaps thecar 2 in a vertical projection, 
and the rest thereof is positioned between the car 2 and 
the wall of the hoistway 1 , the hoisting machine 1 8 being 
inclined so that the part overlapping the car 2 is closer 
to the ceiling of the hoistway 1 than the rest is. Further- 
more; the hoisting machine 18 is installed so that it is 
positioned closely to the side wall of the hoistway 1 as 
much as possible. 

[0017] Reference numeral 7 denotes a first car pulley 
provided at one side of a bottom portion of the car 2, 
and reference numeral 8 denotes a second car pulley 
provided at the other side of the bottom portion of the 
car 2. 

[001 8] Reference numeral 9 denotes a counterweight 
puiley provided above the counterweight 3. Reference 
numeral 10 denotes a car inverting puiley that is dis- 
posed in a gap between an inner wail of the hoistway 1 
and the car 2 in a vertical projection, and pivotally at- 
tached to an upper portion of the hoistway 1 via a hori- 
zontal axis, being disposed at a position matching the 
second car pulley 8. 

[0019] Reference numeral 11 denotes a counter- 
weight inverting pulley that is disposed in a gap between 
the inner wall of the hoistway 1 and the car 2 in a vertical 
projection, and pivotally attached to the upper portion of 
the hoistway 1 via the horizontal axis, being disposed at 



a position matching the counterweight pulley 9. The car 
inverting puiley 10 and the counterweight inverting pul- 
ley 11 are disposed in the same gap between the inner 
wall of the hoistway 1 and the car 2 as that wherein the 
5 car inverting pulley 1 0 is disposed. This arrangement is 
effective for reducing a cross -sectional area of the hoist- 
way 1 . 

[0020] In this embodiment, the hoisting machine 18 
and inverting pulleys 10 and 11 are disposed at the up- 

10 per portion of the gap wherein the counterweight 3 is 
disposed, in particular, in the gap between the car 2 and 
the side walls of the hoistway 1 , thereby effectively using 
the gap required for installing the counterweight 3. 
Moreover, the hoisting machine 1 8 is disposed closer to 

is a corner of the hoistway 1 as can be seen from Fig. 3 
so as to minimize a possibility of its interference with the 
car 2. 

[0021] Furthermore, a rotation surface of the car in- 
verting pulley 10 and a rotation surface of the counter- 

20 weight inverting pulley 11 are disposed aslant with re- 
spect to a side surface of the car 2 and a wall surface 
of the hoistway 1 so that they intersect with each other. 
[0022] Reference numeral 1 9 denotes buffers that are 
provided on the bottom surface of the hoistway 1 and 

25 disposed for the car 2 and the counterweight 3, respec- 
tively. 

[0023] Reference numeral 12 denotes a main rope 
which has one end thereof connected at the upper por- 
tion of the hoistway 1 by a first rope retaining fixture 13 

30 disposed at an upper portion of the hoistway 1 , corre- 
sponding to the first car pulley 7, and descends. The 
main rope has the one end thereof wound on the first 
car pulley 7 and the second car pulley 8 to ascend, and 
it is wound on the car inverting pulley 10 to be tightly 

35 stretched in a horizontal direction, wound on the driving 
sheave 6, and wound on the counterweight inverting 
pulley 1 1 . When the main rope descends, it is wound on 
the counterweight pulley 9. When the main rope as- 
cends, the other end is connected to the upper portion 

40 of the hoistway 1 by a second rope retaining fixture 14 
disposed at the upper portion of the hoistway 1 , corre- 
sponding to the counterweight pulley 9. 
[0024] A part of he main rope 1 2 that extends from the 
car inverting pulley 1 0 to the driving sheave 6 and a part 

45 thereof that extends from the driving sheave 6 to the 
counterweight inverting puiley 11 intersect with each 
other in a horizontal projection view. However, the hoist- 
ing machine 18 is disposed aslant, and a winding start 
position and a winding end position of the main rope 1 2 

50 wound on the driving sheave 6 are vertically shifted; 
hence, the part extending from the car inverting pulley 
1 0 to the driving sheave 6 and the part extending from 
the driving sheave 6 to the counterweight inverting pui- 
ley 11 do not interfere with each other. Moreover, the 

55 arrangement increases the winding angle G of the main 
rope 12 wound on the driving sheave 6, resulting in an 
enhanced traction capability. 

[0025] The car inverting pulley 1 0 is installed at a po- 
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sition lower than the counterweight inverting pulley 11. 
This is because the winding start position and the wind- 
ing end position of the main rope 12 on the driving 
sheave 6 are vertically shifted. 

[0026] In the elevator system constructed as set forth 
above, the hoisting machine 1 8 is urged, and the driving 
sheave 6 rotates, causing the car 2 and the counter- 
weight 3 to vertically move in opposite directions from 
each other via the main rope 12. The hoisting machine 
1 8 is disposed at the upper portion in the hoistway 1 to 
obviate the need for a machine room independently pro- 
vided, thereby saving a space for installing the elevator 
system in a building. 

[0027] The hoisting machine 18 is installed at an up- 
per end portion of the hoistway 1 , and a bottom end of 
the hoisting machine 1 8 is disposed above bottom ends 
of the inverting pulleys 1 0 and 1 1 . The hoisting machine 
18 is provided at an upper position of a side surface of 
the car 2, the side surface being away from an entrance 
15, that is, at a position corresponding to a withdrawal 
surface 1 7 of the car 2. The car inverting pulley 1 0 and 
the counterweight inverting pulley 11 are disposed in a 
gap between an edge of the car 2 and an inner wall of 
the hoistway 1 . 

[0028] Further, the driving sheave 6 is provided on the 
hoisting machine 18, and the main rope 12 is tightly 
stretched in a horizontal direction with respect to the 
driving sheave 6. Thus, the hoisting machine 1 8 can be 
installed in the hoistway 1 formed to a height corre- 
sponding to a level of a highest floor level (not shown) 
in a building, and the main rope 12 can be tightly 
stretched. 

[0029] Hence, a bottom surface of the ceiling of the 
hoistway 1 can be brought closer to the car 2, so that 
the bottom surface of the ceiling of the hoistway 1 does 
not have to be set higher than the level of the highest 
floor level in the building, thus reducing a construction 
cost required for the space for installing the elevator sys- 
tem. In addition to this advantage, the height of the build- 
ing can be reduced ; solving a problem of impairing right 
to sunshine in a neighborhood. 

[0030] Moreover, the part of the main rope 1 2 that ex- 
tends from the car inverting pulley 10 to the driving 
sheave 6 and the part thereof that extends from the driv- 
ing sheave 6 to the counterweight inverting pulley 11 do 
not interfere with each other and intersect with each oth- 
er In the horizontal projection view; therefore, the wind- 
ing angle 6 of the main rope 12 wound on the driving 
sheave 6 increases. Hence, the traction capability can 
be enhanced. 

[0031] The enhanced traction capability provides the 
following advantages. 

[0032] in the elevator system, when the weight of the 
car is denoted as W1 , the weight capacity is denoted as 
W2 f and the weight of the counterweight is denoted as 
W3, the counterweight W3 is set so that 
W1+W2x1/2=W3. The traction capability of the driving 
sheave 6 must be adjusted according to a value of 



W3/W1 . In recent years, the weight of a car (W1) is being 
decreased to reduce cost. In this case, the value of 
W3/W1 increases, so that the traction capability must 
be enhanced. Therefore, increasing the traction capa- 
5 bility permits the weight of a car to be reduced, and cost 
can be reduced accordingly. 

[0033] The traction capability is expressed by e ke (k: 
constant determined by a groove configuration of a driv- 
ing sheave; and 6: winding angle). To obtain the same 
10 traction capability, if the winding angle 6 can be in- 
creased to N times, then the groove coefficient k may 
be only 1/N times. 

[0034] When a hardness of the driving sheave 6 is de- 
noted as H, a wear depth of the driving sheave is pro- 
fs portional to m/H, wherein m denotes a constant deter- 
mined by the groove configuration of the driving sheave 
and it increases or decreases as the groove coefficient 
k increases or decreases. To obtain the same traction 
capability, if the winding angle 0 can be set to a larger 
20 value, then the groove coefficient k will be smaller and 
m will be also smaller Theref ore : an increase in the wear 
depth can be controlled even if the driving sheave uses 
a material having a lower hardness H, thus securing 
service life of the driving sheave. This makes it possible 
25 to select a cheaper material with a lower hardness. 
[0035] Moreover, as in the case of this embodiment, 
tension of the mai n rope 1 2 can be cancel led by crossing 
the main rope 12. Fig. 20 shows axial forces required 
when the start and the end of winding on the driving 
30 sheave 6 cross and when they do not cross, respective- 
ly. As shown in Fig. 20, when the tension of the main 
rope 12 is denoted as P, an axial force of 2P is required 
when they do not cross, while the axial force is 2P1, 
which is smaller than 2P, when they cross, allowing a 
35 load applied to the shaft of the driving sheave 6 to be 
reduced. Hence, the shaft of the driving sheave 6 may 
be designed to be thinner or to have a lower strength. 

Second Embodiment 

40 

[0036] Fig. 5 through Fig. 8 show another embodi- 
ment of the present invention. Fig. 5 is a front view con- 
ceptually showing a construction of an elevator system 
in the embodiment, Fig. 6 is a side view of the embodi- 

^5 ment shown in Fig. 5, Fig. 7 is a cross top plan view (a 
vertical projection) of an essential section of the embod- 
iment shown in Fig. 5, and Fig. 8 is a perspective view 
corresponding to Fig. 7. In the drawings, like reference 
numerals as those shown in Fig. 1 through Fig. 4 men- 

50 tioned previously denote like components. 

[0037] Reference numeral 20 denotes a hoisting ma- 
chine that is disposed at an upper corresponding posi- 
tion of a side surface of a car 2 away from an entrance 
1 5, i.e., at a position corresponding to a withdrawal sur- 

55 face 1 7 of the car 2, and attached to a bottom surface 
of a ceiling of a hoistway 1. Furthermore, the hoisting 
machine 20 is provided with a driving sheave 6 pivotaily 
held via a vertical axis, and a driving motor 21 jutting out 
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downward from a bottom surface thereof. The driving 
sheave 6 of the hoisting machine 20 is positioned near 
the ceiling of the hoistway 1 , while the driving motor 21 
is positioned on the opposite side from the ceiling of the 
hoistway 1 of the hoisting machine 20. The driving 
sheave 6 has a diameter that is smaller than an outside 
diameter of the hoisting machine 20. The driving motor 
21 is disposed in a gap between an edge of the car 2 
and an inner wall of the hoistway 1 . 
[0038] According to this embodiment, the hoisting 
machine 20 and inverting pulleys 10 and 11 are dis- 
posed in an upper portion of a space formed by the car 
2 and a side wall of the hoistway 1 , in which the coun- 
terweight 3 is disposed , so as to effectively use a space 
required for installing the counterweight 3. The hoisting 
machine 20 is disposed closely to a corner of the hoist- 
way 1 , as can be seen from Fig. 7, which is the cross 
top view thereof. 

[0039] The hoisting machine 20 is disposed aslant 
(disposed aslant as observed sideways) with respect to 
a horizontal direction so that a portion thereof where the 
driving motor 21 is mounted is lower, while a portion 
thereof where the driving motor 21 is not mounted is 
higher. Furthermore, rotation surfaces of the car invert- 
ing pulley 10 and the counterweight inverting pulley 11 
are disposed aslant in the cross top view of Fig. 7 so 
that they cross each other. 

[0040] The car inverting pulley 1 0 is installed at a po- 
sition lower than the counterweight inverting pulley 1 1 . 
A winding start position and a winding end position of 
the main rope 12 wound on the driving sheave 6 are 
vertically shifted. With this arrangement, a part of the 
main rope 1 2 extending from the car inverting pulley 1 0 
to the driving sheave 6 and a part extending from the 
driving sheave 6 to the counterweight inverting pulley 
1 1 do not interfere with each other, and their vertical pro- 
jections cross. Thus, the winding angle 9 of the main 
rope 12 wound on the driving sheave 6, resulting in an 
enhanced traction capability. 

[0041 ] Also in the elevator system constructed as de- 
scribed above, the hoisting machine 20 is installed at an 
upper end portion of the hoistway 1 , and the bottom end 
of the hoisting machine 20 is placed above the bottom 
ends of the inverting pulleys 10 and 11. Although the 
driving motor 21 is provided so that it juts out downward 
from the bottom surface, the hoisting machine is dis- 
posed in a gap between the edge of the car 2 and the 
inner wall of the hoistway 1. In addition, the hoisting ma- 
chine 20 is provided at an upper corresponding position 
of a side surface of the car 2 away from an entrance 15, 
i.e., at a position corresponding to a withdrawal surface 
17 of the car 2. 

[0042] Furthermore, the car inverting pulley 10 and 
the counterweight inverting pulley 1 1 are disposed in the 
gap between the edge of the car 2 and the inner wall of 
the hoistway 1 . Hence, the embodiment illustrated in 
Fig. 5 through Fig. 8 provides the same advantages as 
those provided by the embodiment illustrated in Fig. 1 



through Fig. 4 ; although detailed explanation will be 
omitted. 

Third Embodiment 

5 

[0043] Fig. 9 through Fig. 11 show still another em- 
bodiment of the present invention. Fig. 9 is a front view 
conceptually showing the embodiment, Fig. 10 is a 
cross top plan view (a vertical projection view) of an es- 

10 sential section of the embodiment shown in Fig. 9, and 
Fig. 11 is a perspective view corresponding to Fig. 10. 
[0044] In the drawings, like reference numerals as 
those of Fig. 1 through Fig. 4 mentioned above indicate 
like components. Reference numeral 22 denotes a main 

15 rope that has one end thereof connected to a lower por- 
tion of a car 2 at an opposite side from an entrance 15, 
extends upward to be wound on a car inverting pulley 
10 and tightly stretched in a horizontal direction before 
being wound on a driving sheave 6 and then wound on 

20 a counterweight inverting pulley 1 1 , and extends down- 
ward to be connected to an upper portion of the coun- 
terweight 3. 

[0045] Furthermore, the car inverting pulley 10 and 
the counterweight inverting pulley 1 1 are placed in a gap 
25 between an edge of the car2 and an inner wall of a hoist- 
way 1 . 

[0046] Also in the elevator system constructed as de- 
scribed above, a hoisting machine 18 is installed at an 
upper end portion of the hoistway 1 , and the bottom end 

30 of the hoisting machine 1 8 is placed above bottom ends 
of the inverting pulleys 1 0 and 1 1 . In addition, the hoist- 
ing machine 18 is provided at an upper corresponding 
position of a side surface of the car 2 away from the 
entrance 15, i.e., at a position corresponding to a with- 

35 drawal surface 1 7 of the car 2. The driving sheave 6 in 
the hoisting machine 18 is positioned on a ceiling side 
of the hoistway 1 . The driving sheave 6 in this embodi- 
ment has a diameter that is smaller than an outside di- 
ameter of the hoisting machine 18. This arrangement 

40 permits effective use of the space formed by the ceiling 
and the side walls of the hoistway 1 . 
[0047] Furthermore, the hoisting machine 18 is dis- 
posed aslant with respect to a horizontal direction (dis- 
posed aslant as observed sideways) and positioned 

45 near a side wall of the hoistway 1 as much as possible. 
According to this embodiment, the hoisting machine 18 
and inverting pulleys 1 0 and 1 1 are disposed in an upper 
portion of a space wherein the counterweight 3 is dis- 
posed, the space being formed by the car 2 and a side 

50 wall of the hoistway 1 so as to effectively use a space 
required for installing the counterweight 3. The hoisting 
machine 1 8 is disposed closely to a corner of the hoist- 
way 1 as can be seen from Fig. 10 to thereby minimize 
a possibility of its interference with the car 2. 

55 [0048] Hence, the embodiment illustrated in Fig. 9 
through Fig. 1 1 provides the same advantages as those 
provided by the embodiment illustrated in Fig. 1 through 
Fig. 4, although detailed explanation will be omitted. 
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Fourth Embodiment 

[0049] Fig. 12 through Fig. 14 show yet another em- 
bodiment of the present invention. Fig, 12 is a front view 
conceptually showing the embodiment, Fig. 13 is a 
cross top plan view (a vertical projection view) of an es- 
sential section of the embodiment shown in Fig. 1 2, and 
Fig. 14 is a perspective view corresponding to Fig. 13. 
In the drawings, like reference numerals as thoseshown 
in Fig. 1 through Fig. 4 above denote like components, 
and descriptions thereof will be omitted. 
[0050] Reference numeral 23 denotes a deflector 
sheave that is provided below a ceiling of the hoistway 

1 by a vertical axis, and tightly stretches a main rope 1 2 
between a driving sheave 6 and a car inverting pulley 
10 in a direction along an inner wall surface of the hoist- 
way 1 . in other words, the deflector sheave 23 changes 
a direction of the main rope 12 extending from the car 
inverting pulley 10 to a hoisting machine 18. This struc- 
ture is effective because it enhances freedom of dispos- 
ing an inverting pulley in a hoistway. 

[0051] In this embodiment, the deflector sheave 23 is 
disposed so that its rotation surface is horizontal. Fur- 
ther the deflector sheave 23 is placed at a position 
where it does not overlap a car 2 in the cross top plan 
view of Fig. 13, and is disposed at an upper portion of 
a space wherein a counterweight 3 is disposed, the 
space being the one between a side surface of the car 

2 and an inner wail surface of the hoistway 1 . 
[0052] Also in the elevator system constructed as set 
forth above, the hoisting machine 18 is installed at an 
upper end portion of the hoistway 1 , and a bottom end 
thereof is disposed above bottom ends of inverting pul- 
leys 10 and 11 . In addition, the hoisting machine 18 is 
provided at an upper corresponding position of a side 
surface of the car 2 away from an entrance 15, i.e., at a 
position corresponding to a withdrawal surface 1 7 of the 
car 2. In addition, the car inverting puliey 10 and the 
counterweight inverting pulley 11 are disposed in a gap 
between an edge of the car 2 and an inner wall of the 
hoistway 1 . 

[0053] Thus, the embodiment illustrated in Fig. 12 
through Fig. 14 provides the same advantages as those 
provided by the embodiment illustrated in Fig. 1 through 
Fig. 4, although detailed explanation will be omitted. 
[0054] In the embodiment shown in Fig. 12 through 
Fig. 14, the deflector sheave 23 causes the main rope 
1 2 between the driving sheave 6 and the car inverting 
puiley 10 to be tightly stretched in a direction along the 
inner wall surface of the hoistway 1 . Hence, a side sur- 
face of the car inverting pulley 10 can be disposed in 
parallel to the inner wall surface of the hoistway 1 . This 
makes it possible to reduce a width of the gap between 
the edge of the car 2 and the inner wall of the hoistway 
1 , permitting a further reduction in a space for the ele- 
vator system in a building. There is another advantage 
in that a winding angle 0 of the main rope 12 wound on 
the driving sheave 6 can be increased. 



[0055] Moreover, the deflector sheave 23 does not 
overlap the car 2 in a vertical projection , and is disposed 
in the gap between the car 2 and the hoistway 1 . This 
permits prevention of interference between the car 2 
5 and the deflector sheave 23 and therefore obviates the 
need for a space required for preventing the interfer- 
ence. 

Fifth Embodiment 

10 

[0056] Fig. 1 5 through Fig. 1 7 show a further embod- 
iment of the present invention. Fig. 15 is a front view 
conceptually showing the embodiment, Fig. 16 is a 
cross top plan view (a vertical projection view) of an es- 

15 sential section of the embodiment shown in Fig. 15, and 
Fig. 17 is a perspective view corresponding to Fig. 16. 
In the drawings, like reference numerals as those shown 
in Fig. 12 through Fig. 14 above denote like compo- 
nents, and descriptions thereof will be omitted. Refer- 

20 ence numeral 24 denotes a counterweight, which is pro- 
vided in a gap between an outer edge of a car 2 that is 
connected to an entrance 15, and an inner wall surface 
of the hoistway 1 . More specifically, the counterweight 
24 is disposed in a space between a side surface of the 

25 car 2 that is adjacent to a surface wherein the entrance 
1 5 is formed, and the inner wall surface of the hoistway 
1. 

[0057] Reference numeral 23 denotes a deflector 
sheave that is provided below a ceiling of the hoistway 

30 1 by a vertical axis, and tightly stretches a main rope 1 2 
between a driving sheave 6 and a car inverting pulley 
10 in a direction along the inner wall surface of the hoist- 
way 1 . In other words, the deflector sheave 23 changes 
a direction of the main rope 12 extending from the car 

35 inverting pulley 10 to a hoisting machine 18. In this em- 
bodiment, the deflector sheave 23 is disposed so that 
its rotation surface is horizontal. 

[0058] Also in the elevator system constructed as set 
forth above, the hoisting machine 18 is installed at an 

40 upper end portion of the hoistway 1 , and a bottom end 
thereof is disposed above bottom ends of inverting pul- 
leys 10 and 11 . In addition, the hoisting machine 18 is 
provided at an upper corresponding position of a side 
surface of the car 2 away from an entrance 15, i.e., at a 

45 position corresponding to a withdrawal surface 1 7 of the 
car 2. In addition, the car inverting pulley 10 and the 
counterweight inverting pulley 11 are disposed in a gap 
between an edge of the car 2 and the inner wall of the 
hoistway 1 . 

50 [0059] The deflector sheave 23 causes the main rope 
12 between the driving sheave 6 and the car inverting 
pulley 1 0 to be tightly stretched in a direction along the 
inner wall surface of the hoistway 1 . Hence, a side sur- 
face of the car inverting pulley 10 can be disposed in 

55 parallel to the inner wall surface of the hoistway 1 . 
[0060] Thus, the embodiment illustrated in Fig. 15 
through Fig. 17 provides the same operations and ad- 
vantages as those provided by the embodiment illustrat- 
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ed in Fig. 12 through Fig. 14, although detailed expla- 
nation will be omitted. 

Sixth Embodiment 

[0061] In this embodiment, descriptions will be given 
particularly of a structure of a mounting base for fixing 
a hoisting machine, inverting pulleys 10 and 11, and a 
deflector sheave 23 in a hoistway 1 , 
[0062] Fig. 1 8 is a side view showing a state wherein 
the mounting base for fixing the hoisting machine, the 
inverting pulleys 10 and 11 , and the deflector sheave 23 
has been installed, and Fig. 19 is a cross top plan view 
(a vertical projection) thereof. 

[0063] Reference numeral 25 denotes a mounting 
base. The mounting base is integrally fixed to beams 
passed through two guide rails of thecar 2 and two guide 
raiis of a counterweight. On the mounting base 25, the 
hoisting machine is mounted aslant with respect to a 
horizontal direction, rotating shafts of the inverting pul- 
leys 10 and 11 are mounted, and a rotating shaft of the 
deflector sheave 23 are also mounted. The hoisting ma- 
chine, the inverting pulleys 1 0 and 1 1 , and the deflector 
sheave 23 are fixed to the mounting base 25 that is in- 
tegrally fixed; therefore, a positional relationship of 
these components is established when the mounting 
base 25 is assembled, thus allowing easy adjustment at 
the time of installing an elevator. Moreover, since all load 
applied to the hoisting machine, the inverting pulleys 1 0 
and 11 , and the deflector sheave 23 is supported by the 
four guide rails via the mounting base 25, a strength of 
the hoistway 1 does not have to be considered. 
[0064] In this embodiment, the mounting base 25 is 
secured to the two guide rails of the car 2 and the two 
guide rails of the counterweight. Alternatively, however, 
the mounting base 25 may be installed to an inner wall 
of the hoistway 1 if the wall of the hoistway 1 is suffi- 
ciently strong. 

[0065] Of the embodiments described above, the 
ones that are not provided with the deflector sheave 23 
may use the mounting base 25. 

Seventh Embodiment 

[0066] Fig. 21 and Fig. 22 show this embodiment, 
wherein Fig. 21 is a side view and Fig. 22 is a cross top 
plan view (a vertical projection) of an essential section. 
[0067] This embodiment is similar to a previous em- 
bodiment in that the hoisting machine is disposed aslant 
with respect to a horizontal direction below a ceiling of 
a hoistway 1 , but it is different therefrom in that a vertical 
projection of a part of a main rope 1 2 that extends from 
a car inverting pulley 1 0 to a driving sheave 6 does not 
intersect with a vertical projection of a part thereof that 
extends from the driving sheave 6 to a counterweight 
inverting pulley 11. 

[0068] In the drawings, like reference numerals as 
those of Fig. 15 through Fig. 17 will denote like compo- 



nents, and descriptions thereof will be omitted. A hoist- 
ing machine 1 8 in this embodiment is also provided with 
the driving sheave 6 that is located on a ceiling side and 
has a diameter smaller than that of the hoisting machine 
5 18. This allows effective use of a comer space formed 
by the ceiling of the hoistway 1 and an inner wall of the 
hoistway 1 . 

[0069] in this embodiment, the part of the main rope 
12 that extends from the car inverting pulley 10 to the 
io driving sheave 6 and the part thereof that extends from 
the driving sheave 6 to the counterweight inverting pul- 
ley 11 do not intersect with each other as shown in Fig. 
22. However, since the hoisting machine 1 8 is set aslant 
with respect to the horizontal direction, a rope deflection 
*5 angle formed by the inverting pulley 11 and a deflector 
sheave 23 can be reduced as compared with a conven- 
tional example. 

[0070] Moreover, a dimension B from a ceiling of the 
car 2 and a ceiling of the hoistway 1 when the car 2 has 
reached its highest position can be made smaller than 
a dimension A that would be required if the hoisting ma- 
chine 18 were disposed horizontally. 

Eighth Embodiment 

[0071] Another embodiment wherein a hoisting ma- 
chine is disposed aslant with respect to a horizontal di- 
rection below a ceiling of a hoistway 1 will now be de- 
scribed. 

[0072] Fig. 23 and Fig. 24 show this embodiment, 
wherein Fig. 23 is a front view and Fig. 24 is a cross top 
plan view (a vertical projection) of an essential section. 
[0073] In the drawings, like reference numerals as 
those of Fig. 15 through Fig. 17 mentioned above will 
denote like components, and descriptions thereof will be 
omitted. 

[0074] A hoisting machine 1 8 is disposed at a top por- 
tion of a hoistway 1 in a state wherein it is inclined by 
an angle a in relation to the horizontal direction. A part 
of the hoisting machine 18 overlaps a car 2 in a vertical 
projection, and the rest thereof Is positioned above a 
gap between the car 2 and a wall of the hoistway, espe- 
cially in a gap between the car 2 and the wail of the hoist- 
way at a side where a counterweight 24 is disposed. 
Since the hoisting machine 1 8 is inclined, the part of the 
hoisting machine 1 8 that overlaps the car 2 is closer to 
the ceiling of the hoistway than the part above the gap. 
A driving sheave 6 is installed on a ceiling side of the 
hoisting machine 18, and the driving sheave 6 is also 
inclined by the angle a as in the case of the hoisting 
machine 18. The driving sheave 6 has a diameter that 
is smaller than that of a motor portion of the hoisting 
machine. 

[0075] This embodiment is not provided with a deflec- 
tor sheave. Hence, a main rope 12 extends from a car 
inverting pulley 10 to the driving sheave 6 without an 
intermediary of the deflector sheave . and further from 
the driving sheave 6 to the counterweight inverting pul- 
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ley 1 1 . 

[0076] The counterweight inverting pulley 11 is posi- 
tioned above a gap between the car 2 and the wall of 
the hoistway at a side where the counterweight 24 is 
disposed, and it is positioned underthe car inverting pul- 
ley 10 (in a direction away from the ceiling of the hoist- 
way). The car inverting pulley 1 0 and the counterweight 
inverting pulley 1 1 are provided so that their rotation sur- 
faces are substantially vertical. 

[0077] Disposing the hoisting machine aslant with re- 
spect to the horizontal direction below the ceiling of the 
hoistway 1 as in this embodiment is an effective means 
for securing a service lives of the groove of the driving 
sheave 6 and the main rope 12. This aspect wilt now be 
described in more detail. 

[0078] Fig. 25 provides views illustrating a positional 
relationship between the driving sheave 6 and the coun- 
terweight inverting pulley 11 in a conventional elevator 
system shown in Fig. 34. The views of Fig. 25 illustrate 
a state wherein sheave grooves of the driving sheave 6 
are horizontal, sheave grooves of the counterweight in- 
verting pulley 11 are disposed vertically, and the main 
rope 12 is wound between two sheave grooves. Fig. 25 
(b) is a view obtained by observing the state shown in 
Fig. 25 (a) from a direction of an arrow. Fig. 25 (b) shows 
a case wherein the main rope 12 is composed of three 
ropes. A rope 12a is set at a position shifted by a dis- 
tance a1 when moving from the sheave grooves of the 
driving sheave 6 to the sheave grooves of the counter- 
weight inverting pulley 11. 

[0079] In Fig. 25, 91 denotes a fleet angle. In the case 
shown in Fig. 25, the fleet angle 61 can be calculated 
as follows: 



91 = Arctan (a1/L) 

[0080] Thefleetangle91 is a value indicative of a mis- 
alignment amount between a sheave groove of the driv- 
ing sheave 6 and a sheave groove of the counterweight 
inverting pulley 11 in which the main rope 12 passes. As 
the value increases, the main rope 12 strikes side sur- 
faces of the sheave grooves more hardly, adding to 
wearing force on the main rope 12 and the sheave 
grooves. More specifically, as shown in Fig. 26, if a ten- 
sion of the main rope 1 2 is represented by T, and a co- 
efficient of friction between the sheave grooves and the 
main rope 12 is represented by ji when the fleet angle 
is 01 , then a force of TxsinO is applied to the side sur- 
faces of the sheave grooves, generating a frictional 
force of uTxsinO. 

[0081] There is a problem in that the frictional force 
leads to a shortened service lives of the main rope 12 
and the sheave grooves. Generally, in the case of an 
elevator it is known to be necessary to set the fleet angle 
01 to 1 .5 degrees or less in order to secure the service 
lives. 

[0082] If the hoisting machine 1 8 is inclined by the an- 



gle a with respect to the horizontal direction as in this 
embodiment, then a positional relationship shown in Fig . 
27 is established. Fig. 27 (b) is a view obtained by en- 
larging a circle portion shown in Fig. 27 (a). In the case 

5 of Fig. 27, the rope 12a is set at a position shifted by a 
distance a2 when moving from the sheave grooves of 
the driving sheave 6 to the sheave grooves of the coun- 
terweight inverting pulleys 11. Since the hoisting ma- 
chine 18 is inclined, the distance a2 is expression by a 

10 relationship a2 < a1 . 

[0083] And the fleet angle 02 is expressed as 
02= Arctan (a2/L). 

[0084] The relationship between the fleet angles 01 
and 62 is expressed as fleet angle 02 < fleet angle 61 ; 
15 therefore, the service lives of the main rope 12 and the 
sheave grooves can be prolonged by installing the hoist- 
ing machine 18 aslant. 

[0085] Next, a relationship between the tilt angle a 
and a decreasing amount of a2 is as shown in Fig. 28. 

20 As can be seen in the graph, the distance a2 suddenly 
decreases at a smaller value of the angle a, and it gently 
changes as the angle a approaches 90 degrees. Based 
on the graph, it can be understood that slightly inclining 
the hoisting machine 1 8 reduces the fleet angle 02, pro- 

25 viding a great advantage. 

[0086] As explained above, by inclining the hoisting 
machine 1 8 in relation to the horizontal direction, the ef- 
fective advantage in securing the service lives of the 
sheave grooves of the driving sheave 6 and the main 

30 rope 12 can be obtained. 

[0087] In designing, however, the tilt angle a to be set 
is decided according to other factors, such as a relation- 
ship with a space for the hoistway. For example, as the 
angle a is increased; a top of the hoistway must be set 

35 higher. This results in higher building cost. For this rea- 
son, it is required in designing to set the tilt angle a of 
the hoisting machine within a range of a compromise 
between reasonable service lives of the sheave grooves 
of the driving sheave 6 and the main rope 12, and the 

40 building cost. 

[0088] The advantage of prolonged service lives of 
the sheave grooves of the driving sheave 6 and the main 
rope 1 2 is the same advantage obtained in the previous 
embodiment wherein the hoisting machine is disposed 

45 aslant with respect to the horizontal direction. 

[0089] The hoisting machine 1 8 in this embodiment is 
also provided with a driving sheave 6 having a diameter 
that is smaller than an outside diameter of the hoisting 
machine 18 and provided on the ceiling side. This ar- 

50 rangement permits effective use of a corner space 
formed by the ceiling of the hoistway 1 and the inner wall 
of the hoistway 1 . 



55 



[Advantage of the Invention] 

[0090] The elevator system in accordance with the 
present invention has a car that moves in a hoistway, a 
counterweight that moves in the hoistway, a main rope 
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that suspends the car and the counterweight, and a 
hoisting machine on which the main rope is wound and 
which moves the car and the counterweight up and 
down via the main rope, wherein the hoisting machine 
is disposed aslant with respect to a horizontal direction 
in the hoistway. With this arrangement, a space for the 
elevator system in a building can be decreased. 
[0091] The counterweight is disposed in a gap be- 
tween a wall of the hoistway and the car, and the hoisting 
machine is disposed above the gap wherein the coun- 
terweight is disposed. This arrangement makes it pos- 
sible to effectively use a gap required for installing the 
counterweight. 

[0092] A part of the hoisting machine overlaps the car 
in a vertical projection and the rest thereof is positioned 
between the car and the wall of the hoistway, the part 
being closer to a ceiling of the hoistway than the rest is. 
Hence ; a ceiling bottom surface of the hoistway 1 can 
be brought closer to the car 2, contributing to space sav- 
ing. 

[0093] The hoisting machine has a driving sheave on 
which the main rope is wound, and the driving sheave 
is disposed so that it opposes to the ceiling of the hoist- 
way. This arrangement makes it possible to effectively 
use the space formed by the ceiling and a side wall of 
the hoistway 1 . 

[0094] The elevator system further includes a first in- 
verting pulley on which a first part of the main rope that 
extends from the car to the hoisting machine is wound, 
and a second inverting pulley on which a second part of 
the main rope that extends from the hoisting machine to 
the counterweight is wound, wherein a vertical projec- 
tion of the first part of the main rope and a vertical pro- 
jection of the second part of the main rope with each 
other. This arrangement makes it possible to increase 
a winding angle of the main rope wound on the hoisting 
machine and to increase a traction capability. 
[0095] The first inverting pulley and the second invert- 
ing pulley are disposed between the car and the wall of 
the hoistway in a vertical projection. With this arrange- 
ment, the car can be positioned at a higher level than 
the inverting pulleys. 

[0096] The elevator system further includes a first in- 
verting pulley on which a part of the main rope that ex- 
tends from the car to the hoisting machine is wound, a 
second inverting pulley on wh ich a part of the main rope 
that extends from the hoisting machine to the counter- 
weight is wound, and a deflector sheave which is pro- 
vided in the hoistway and which changes a direction of 
the main rope extending from the first inverting pulley to 
the hoisting machine or the direction of the main rope 
extending from the second inverting pulley to the hoist- 
ing machine. Hence, the freedom of disposing the in- 
verting pulleys in the hoistway can be increased, 
[0097] A rotation surface of the first inverting pulley or 
the second inverting pulley is parallel to the wall of the 
hoistway. This arrangement makes it possible to reduce 
the gap, wherein the inverting pulleys are disposed, be- 



tween the car and the wall of the hoistway. 
[0098] The deflector sheave is disposed at an upper 
portion of the hoistway such that a rotation surface 
thereof is horizontal, thus permitting effective use of the 
5 space of the upper portion of the hoistway. 

[0099] The first inverting pulley, the second inverting 
pulley, and the hoisting machine are mounted on a com- 
mon mounting base. Hence, the positional relationship 
between the first inverting pulley, the second inverting 
10 puiley, and the hoisting machine is established when the 
mounting base is assembled, thus permitting easier po- 
sitional adjustment of these components. 
[0100] The mounting base is disposed at an upper 
portion of the hoistway. This arrangement permits pre- 
15 vention of a failure of the hoisting machine caused by 
flood. 

[0101] The elevator system in accordance with the 
present invention has a car that moves in a hoistway, a 
counterweight that moves in the hoistway, a main rope 
that suspends the car and the counterweight, and a 
hoisting machine on which the main rope is wound and 
which moves the car and the counterweight up and 
down via the main rope, further including a first inverting 
pulley on which a part of the main rope that extends from 
the car to the hoisting machine is wound, and a second 
inverting pulley on which a part of the main rope that 
extends from the hoisting machine to the counterweight 
is wound, wherein a rotation surface of at least one of 
the first inverting pulley and the second inverting pulley 
is disposed substantially perpendicularly, and the hoist- 
ing machine is disposed aslant with respect to a hori- 
zontal direction in the hoistway. With this arrangement, 
the fleet angle can be decreased, and the service life of 
the main rope, etc. can be prolonged. 
[0102] The elevator system in accordance with the 
present invention has a car that moves in a hoistway, a 
counterweight that moves in the hoistway, a main rope 
that suspends the car and the counterweight, and a 
hoisting machine on which the main rope is wound and 
which moves the car and the counterweight up and 
down via the main rope, further including a first inverting 
pulley on which a part of the main rope that extends from 
the car to the hoisting machine is wound, and a second 
inverting pulley on which a part of the main rope that 
extends from the hoisting machine to the counterweight 
is wound, wherein the hoisting machine is disposed sub- 
stantially horizontally in the hoistway, and a rotation sur- 
face of at least one of the first inverting pulley and the 
second inverting pulley is disposed asiant with respect 
to a vertical direction in the hoistway. With this arrange- 
ment, the fleet angle can be decreased, and the service 
life of the main rope, etc. can be prolonged. 
[0103] The elevator system in accordance with the 
present invention has a car that moves in a hoistway, a 
counterweight that moves in the hoistway, a main rope 
that suspends the car and the counterweight, and a 
hoisting machine on which the main rope is wound and 
which moves the car and the counterweight up and 
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down via the main rope, further including a first inverting 
pulley on which a part of the main rope that extends from 
the car to the hoisting machine is wound, and a second 
inverting pulley on which a part of the main rope that 
extends from the hoisting machine to the counterweight 
is wound, wherein the hoisting machine is disposed sub- 
stantially horizontally or aslant with respect to a horizon- 
tal direction in the hoistway, and the hoisting machine, 
the first inverting pulley, and the second inverting pulley 
are disposed on a common mounting base provided in 
the hoistway. With this arrangement, horizontal forces 
generated by the tension of the main rope can be can- 
ceiled with each other. 

[01 04] The hoisting machine has a driving sheave on 
which the main rope is wound, the driving sheave is po- 
sitioned on a top or bottom surface of the mounting base 
that is at an opposite side from a position where the car 
or the counterweight is located, and winding of the main 
rope on at least one of the first inverting pulley or the 
second inverting pulley is positioned at the opposite 
side. This arrangement makes it possible to reduce the 
space in the height direction for installing the hoisting 
machine, the mounting base, and the inverting pulleys. 
[01 05] Both ends of the main rope are secured to the 
mounting base. Therefore, the tension applied to the 
main rope can be spread in supporting it. 

[Description of Reference Numerals] 
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Withdrawal surface 
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Hoisting machine 
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Hoisting machine 
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Driving motor 
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Claims 

1. An elevator system comprising: a car (2) that moves 
in a hoistway (1); a counterweight (3) that moves in 
the hoistway; a main rope (12) that suspends the 
car and the counterweight, and a flat type hoisting 
machine (18) on which the main rope is wound and 
which moves the car and the counterweight up and 
down via the main rope, wherein the hoisting ma- 
chine is disposed aslant with respect to a horizontal 



direction in the hoistway. 

2. An elevator system according to Claim 1 , wherein 
the counterweight is disposed in a gap between a 

5 wall of the hoistway and the car, and the hoisting 
machine is disposed above the gap wherein the 
counterweight is disposed. 

3. An elevator system according to Claim 1 , wherein 
io a part of the hoisting machine overlaps the car in a 

vertical projection and the rest thereof is positioned 
between the car and the wall of the hoistway, the 
part being closer to a ceiling of the hoistway than 
the rest. 

15 

4. An elevator system according to claim 1, wherein 
the hoisting machine has a driving sheave (6) on 
which the main rope is wound, and the driving 
sheave is disposed so that it opposes to the ceiling 

20 of the hoistway. 

5. An elevator system according to Claim 1, further 
comprising a first inverting pulley (10) on which a 
first part of the main rope that extends from the car 

25 to the hoisting machine is wound, and a second in- 
verting pulley (11) on which a second part of the 
main rope that extends from the hoisting machine 
to the counterweight is wound, wherein a vertical 
projection of the first part of the main rope and a 

30 vertical projection of the second part of the main 
rope cross with each other. 

6. An elevator system according to Claim 5, wherein 
the first inverting pulley and the second inverting 

35 pulley are disposed between the car and the wall of 
the hoistway in a vertical projection. 

7. An elevator system according to Claim 1, further 
comprising a first inverting pulley (10) on which a 

40 part of the main rope that extends from the car to 
the hoisting machine is wound, a second inverting 
pulley (1 1 ) on which a part of the main rope that ex- 
tends from the hoisting machine to the counter- 
weight is wound, and a deflector sheave (23) which 

45 is provided in the hoistway and which changes a 
direction of the main rope extending from the first 
inverting pulley to the hoisting machine or the direc- 
tion of the main rope extending from the second in- 
verting pulley to the hoisting machine. 

50 

8. An elevator system according to Claim 7, wherein 
a rotation surface of the first inverting pulley or the 
second inverting pulley is parallel to the waii of the 
hoistway. 

55 

9. An elevator system according to Claim 7, wherein 
the deflector sheave is disposed at a top of the 
hoistway such that a rotation surface thereof is hor- 
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izontal. 

10. An elevator system according to Claim 5 or Claim 
7, wherein the first inverting pulley, the second in- 
verting pulley, and the hoisting machine are mount- s 
edona common mounting base. 

1 1 . An elevator system according to Claim 1 0, wherein 
the mounting base is disposed at an upper portion 

of the hoistway. 10 

12. An elevator system according to Claim 1, further 
comprising a first inverting pulley (10) on which a 
part of the main rope that extends from the car to 

the hoisting machine is wound, and a second invert- 15 
ing pulley (1 1 ) on which a part of the main rope that 
extends from the hoisting machine to the counter- 
weight is wound, wherein a rotation surface of at 
least one of the first inverting pulley and the second 
inverting pulley is disposed substantially perpendic- 20 
ularly. 

13. An elevator system according to Claim 1, further 
comprising a first inverting pulley (10) on which a 
part of the main rope that extends from the car to 25 
the hoisting machine is wound, and a second invert- 
ing pulley (1 1 ) on which a part of the main rope that 
extends from the hoisting machine to the counter- 
weight is wound, wherein the hoisting machine is 
disposed aslant with respect to a horizontal direc- 30 
tion in the hoistway, and the hoisting machine, the 
first inverting pulley, and the second inverting pulley 
are disposed on a common mounting base provided 

in the hoistway, 

35 

14. An elevator system according to Claim 13, wherein 
the hoisting machine has a driving sheave (6) on 
which the main rope is wound, the driving sheave 
is positioned on a top or bottom surface of the 
mounting base that is at an opposite side from a *o 
position where the car or the counterweight is locat- 
ed, and winding of the main rope on at least one of 
the first inverting pulley or the second inverting pul- 
ley is positioned at the opposite side. 

45 

15. An elevator system according to Claim 13, wherein 
both ends of the main rope are secured to the 
mounting base. 



Patentanspruche 

1. Aufzug, der aufweist: eine Kabine (2), die sich in 
einem Aufzugsschacht (1) bewegt; ein Gegenge- 
wicht (3), das sich in dem Aufzugsschacht bewegt; 55 
ein Hauptseil (12), das die Kabine und das Gegen- 
gewicht schwebend halt, und eine fiache Hebevor- 
richtung (1 8), auf die das Hauptseil gewickeit ist und 



die die Kabine und das Gegengewicht uber das 
Hauptseil nach oben und nach unten bewegt. wobei 
die Hebevorrichtung in Bezug auf eine horizontal 
Richtung schrag in dem Aufzugsschacht angeord- 
net ist. 

2. Aufzug nach Anspruch 1 , bei dem das Gegenge- 
wicht in einem Spaft zwischen einer Wand des Auf- 
zugsschachts und der Kabine angeordnet ist und 
bet dem die Hebevorrichtung oberhalb des Spalts ; 
in dem das Gegengewicht angeordnet ist, vorgese- 
hen ist. 

3. Aufzug nach Anspruch 1 . bei dem ein Abschnitt der 
Hebevorrichtung die Kabine vertikal vorspringend 
uberdeckt, undderen restlicher Abschnitt zwischen 
der Kabine und der Wand des Aufzugsschachtes 
positioniert ist, und der eine Abschnitt sich naheran 
einer Decke des Aufzugsschachts als der restliche 
Abschnitt befindet. 

4. Aufzug nach Anspruch 1 , bei dem die Hebevorrich- 
tung eine Antriebsrolle (6) aufweist, auf die das 
Hauptseil gewickeit ist, und die Antriebsrolle so an- 
geordnet ist, dass sie der Decke des Aufzugs- 
schachts gegenuberiiegt. 

5. Aufzug nach Anspruch 1 , der ferner eine erste Um- 
lenkrolle (10), auf die ein erster Abschnitt des 
Hauptseils ; der sich von der Kabine bis zu der He- 
bevorrichtung erstreckt, gewickeit ist, und eine 
zweite Umlenkrolle (11) aufweist, auf die ein zweiter 
Abschnitt des Hauptseils, der sich von der Hebe- 
vorrichtung bis zum Gegengewicht erstreckt, ge- 
wickeit ist, wobei sich eine vertikale Projektion des 
ersten Abschnitts des Hauptseils und eine vertikale 
Projektion des zweiten Abschnitts des Hauptseils 
einander iiberkreuzen. 

6. Aufzug nach Anspruch 5, bei dem die erste Umlen- 
krolle und die zweite Umlenkrolle in einer vertikalen 
Projektion zwischen der Kabine und der Wand des 
Aufzugsschachtes angeordnet sind, 

7. Aufzug nach Anspruch 1 , der ferner eine erste Um- 
lenkrolle (10), auf die ein Abschnitt des Hauptseils, 
der sich von der Kabine bis zu der Hebevorrichtung 
erstreckt, gewickeit ist, eine zweite Umlenkrolle 
(11), auf die ein Abschnitt des Hauptseils, der sich 
von der Hebevorrichtung bis zu dem Gegengewicht 
erstreckt, gewickeit ist, und eine Ablenkroile (23) 
aufweist, die in dem Aufzugsschacht vorgesehen 
ist, und die eine Richtung des Hauptseils, das sich 
von der ersten Umlenkrolle bis zu der Hebevorrich- 
tung erstreckt, oder die Richtung des Hauptseils, 
das sich von der zweiten Umlenkrolle bis zu der He- 
bevorrichtung erstreckt, andert. 
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8. Aufzug nach Anspruch 7, bei dern eine Drehflache 
der ersten Umlenkrolle oderder zweiten Umlenkrol- 
le parallel zu der Wand des Aufzugsschachtes ist. 

9. Aufzug nach Anspruch 7, bei dern die Ablenkrolle 
an einer Oberseite des Aufzugsschachtes so ange- 
ordnet ist, dass dessen Drehffache horizontal ist. 

10. Aufzug nach Anspruch 5 oder Anspruch 7, bei dem 
die erste Umlenkrolle ; die zweite Umlenkrolle und 
die Hebevorrichtung auf einem gemeinsamen Be- 
festigungstrager befestigt sind. 

11. Aufzug nach Anspruch 10, bei dem der Befesti- 
gungstrager an einem oberen Abschnitt des Auf- 
zugsschachtes angeordnet ist. 

12. Aufzug nach Anspruch 1 , der ferner eine erste Um- 
lenkrolle (1 0), auf der ein Abschnitt des Hauptseils, 
der sich von der Kabine bis zu der Hebevorrichtung 
erstreckt, gewickelt ist, und eine zweite Umlenkrolle 
(11) aufweist, auf die ein Abschnitt des Hauptseils, 
der sich von der Hebevorrichtung bis zu dem Ge- 
gengewicht erstreckt, gewickelt ist, wobei eine 
Drehflache mindestens entweder der ersten Um- 
lenkrolle oder der zweiten Umienkrolie im Wesent- 
lichen senkrecht angeordnet ist. 

13. Aufzug nach Anspruch 1 , der ferner eine erste Um- 
ienkrolie (10), auf die ein Abschnitt des Hauptseils, 
der sich von der Kabine bis zu der Hebevorrichtung 
erstreckt, gewickelt ist, und eine zweite Umlenkrolle 
(11) aufweist, auf die ein Abschnitt des Hauptseils, 
der sich von der Hebevorrichtung bis zu dem Ge- 
gengewicht erstreckt, gewickelt ist, wobei die He- 
bevorrichtung schrag in Bezug auf eine horizontale 
Richtung in dem Aufzugsschacht angeordnet ist, 
und die Hebevorrichtung, die erste Umlenkrolle und 
die zweite Umlenkrolle auf einem gemeinsamen 
Befestigungstrager angeordnet sind, der in dem 
Aufzugsschacht vorgesehen ist. 

14. Aufzug nach Anspruch 13, bei dem die Hebevor- 
richtung eine AntriebsroJIe (6) aufweist, auf die das 
Hauptseil gewickelt ist, bei dem die Antriebsrolle an 
einer oberen oder unteren Oberflache des Befesti- 
gungstragers positioniert ist, die auf einer gegen- 
uberliegenden Seite von einer Position liegt, an der 
die Kabine oder das Gegengewicht angeordnet ist 
und der Wickel des Hauptseils auf mindestens ent- 
weder der ersten Umlenkrolle oderder zweiten Um- 
lenkrolle an der gegenuberliegenden Seite positio- 
niert ist. 



Revendications 

1 . Systeme d'ascenseur comprenant : une cabine (2) 
qui se deplace dans une gaine (1) ; un contrepoids 

5 (3) qui se deplace dans ia gaine ; un cable principal 
(1 2) qui suspend la cabine et le contrepoids, et une 
machine de levage de type rectiligne (18) sur la- 
quelle le cable principal est enroute et qui deplace 
la cabine et le contrepoids vers le haut et vers le 

10 bas via le cable principal, dans lequel ia machine 
de levage est disposee de maniere ascendante par 
rapport a une direction horizontale dans la gaine. 

2. Systeme d'ascenseur selon la revendication 1, 
15 dans lequel le contrepoids est dispose dans un es- 

pace situe entre une paroi de la gaine et la cabine, 
et dans lequel la machine de levage est disposee 
au-dessus de I'espace dans lequel le contrepoids 
est dispose. 

20 

3. Systeme d'ascenseur selon la revendication 1, 
dans lequel unepartiede la machine de levage che- 
vauche la cabine dans une projection verticale et le 
reste de ceile-ci est positionne entre ia cabine et la 

25 paroi de la gaine, ia partie etant plus proche d'un 
plafond de la gaine que le reste. 

4. Systeme d'ascenseur selon la revendication 1, 
dans iequel la machine de levage possede unepou- 

30 \\e d'entratnement (6) sur laquelle le cable principal 
est enroule, et dans lequel la poulie d "entrain em ent 
est disposee de maniere a ce qu'elle soit opposee 
au plafond de la gaine. 

35 5. Systeme d'ascenseur selon la revendication 1, 
comprenant en outre une premiere poulie diver- 
sion (10) sur laquelle une premiere partie du cable 
principal qui s'etend de la cabine jusqu'a la machine 
de levage est enroulee, et une deuxieme poulie d'in- 

40 version (11 ) sur laquelle une deuxieme partie du ca- 
ble principal qui s'etend de la machine de levage 
jusqu'au contrepoids est enroulee, dans lequel une 
projection verticale de la premiere partie du cable 
principal et une projection verticale de ia deuxieme 

45 partie du cable principal se croisent. 

6. Systeme d'ascenseur selon la revendication 5, 
dans lequel ia premiere poulie d'inversion et la 
deuxieme poulie d'inversion sont disposees entre 

50 (a cabine et la paroi de la gaine dans une projection 
verticale. 

7. Systeme d'ascenseur selon la revendication 1, 
comprenant en outre une premiere poulie d'inver- 
sion (10) sur laquelle une partie du cable principal 
qui s'etend de la cabine jusqu'a la machine de le- 
vage est enroulee, une deuxieme poulie d'inversion 
(11) sur laquelle une partie du cable principal qui 



15. Aufzug nach Anspruch 13, bei dem die beiden En- 55 
den des Hauptseils an dem Befestigungstrager be- 
festigt sind. 
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s'etend de fa machine de ievage jusqu'au contre- 
poids est enroulee, et une poulie a gorge de de- 
flexion (23) qui est prevue dans la gaine et qui chan- 
ge une direction du cable principal s'etendant de la 
premiere poulie d'inversion jusqu'a la machine de 
Ievage ou la direction du cable principal s'etendant 
de la deuxieme poulie d'inversion jusqu'a la machi- 
ne de Ievage. 

8. Systeme d'ascenseur selon la revendication 7, 
dans lequel une surface de rotation de la premiere 
poulie d'inversion ou de la deuxieme poulie d'inver- 
sion est parallele a la paroi de la gaine. 

9. Systeme d'ascenseur selon la revendication 7, 
dans lequel la poulie a gorge de deflexion est dis- 
posee a un sommet de la gaine de telle sorte qu'une 
surface de rotation de celle-ci soit horizontale. 

10. Systeme d'ascenseur selon la revendication 5 ou la 
revendication 7, dans lequel la premiere poulie d'in- 
version, la deuxieme poulie d'inversion et la machi- 
ne de Ievage sont montees sur une base de mon- 
tage commune. 

11. Systeme d'ascenseur selon la revendication 10, 
dans lequel la base de montage est disposee dans 
une partie superieure de la gaine. 

12. Systeme d'ascenseur selon la revendication 1, 
comprenant en outre une premiere poulie d'inver- 
sion (10) sur laquelle une partie du cable principal 
qui s'etend de la cabine jusqu'a la machine de Ie- 
vage est enroulee, et une deuxieme poulie d'inver- 
sion (11) sur laquelle une partie du cable principal 
qui s'etend de ia machine de Ievage jusqu'au con- 
trepoids est enroulee, dans lequel une surface de 
rotation d'au moins une des premiere et deuxieme 
poulies d'inversion est disposee de maniere sensi- 
blement perpendiculaire. 

13. Systeme d'ascenseur selon la revendication 1, 
comprenant en outre une premiere poulie d'inver- 
sion (10) sur laquelle une partie du cable principal 
qui s'etend de la cabine jusqu'a la machine de Ie- 
vage est enroulee, et une deuxieme poulie d'inver- 
sion (11) sur laquelle une partie du cable principal 
qui s'etend de la machine de Ievage jusqu'au con- 
trepoids est enroulee, dans lequel la machine de 
Ievage est disposee de maniere ascendante par 
rapport a une direction horizontale dans la gaine, et 
dans lequel la machine de Ievage, la premiere pou- 
lie d'inversion, et la deuxieme poulie d'inversion 
sont disposees sur une base de montage commune 
prevue dans la gaine. 

14. Systeme d'ascenseur selon ia revendication 13, 
dans lequel la machine de Ievage possede une pou- 



lie a gorge d'entramement (6) sur laquelle le cable 
principal est enroute, la poulie a gorge d'entrame- 
ment est positionnee sur une surface superieure ou 
inferieure de la base de montage qui est a un cote 
5 oppose par rapport a une position dans laquelle la 

cabine ou le contrepoids est situe(e), et Penroule- 
ment du cable principal sur au moins une des pre- 
miere ou deuxieme poulies d'inversion est position- 
ne sur le cote oppose. 

10 

15. Systeme d'ascenseur selon la revendication 13, 
dans lequel ies deux extremites du cable principal 
sont fixees sur la base de montage. 
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FIG. 3 
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FIG. 4 
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FIG. 7 
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FIG. 8 
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FIG. 10 
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FIG. 13 
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FIG. 14 
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FIG. 15 
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FIG. 16 
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FIG. 17 
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FIG. 18 
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FIG. 19 
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FIG. 21 
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FIG. 25A 
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FIG. 25B 
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FIG. 27A 




FIG. 27B 
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FIG. 28 
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FIG. 29 
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*S 1 0il#p$8S ldOiigpiCTK^tt^Sr^LT 

IB* $ ft T Aclr it * 8 ftj&fiB ir Eg £ ft fc a» r« 
■gftfit*, l i f4#P$£§ 1 <0±SB£*¥*MSt&^L-Cffi 
* $ftTo 0 t «9 fit* 9 W£{£B(-EB£ftfco <0 

0. o») fc ») MEfift * l 1 i4, ajt&fjfcfci^ 

[0 0 0 4] 12 i4±3f?T\ r^-jf * 7 (C*f 

ts lt#pi8s i <Dxmc%m&i\tzm-m±fr9c 1 3 1- 

J:o-c#»Ki©±«B5KijilS$nTTI*LT, 30 

it* 7 Rt5*>rT!B~?t* 8 tbftT±# U *»r 

fiM* i o fr#8Ht eftT*¥*ft(cKf2$ftfE»ij«* 

6 »c##«t en-co 9 ^3 fc r> «?# * 1 1 h 

ft, T» Itot) ^ft- fc <9 fit* 9 iC##(t feftT±# L 

xfdiiffitto o t> 9 fit *9 icnfc ixmm i 

I'jlS^ftTl^o 

[0 0 0 5] tJ§*©3il"<-^~Slltt±aE©<t5iC« 
eSc $ ft , #*$£ 4 $ ixtlilf 6 *SiME t T± 

*[Sj(c#^i-s 0 */t, m±.m4*:mmift<n.tM^ 

KELT, ffi]fcftfcK(t6ft3««^$r«£, S^icfc 
^ 5 a w~<- * -SBffl <r> ?, y<- x £ rm-f 3 4 5 sc& 

[0 0 0 6] 

l-<-^-lit!l 0 3 6iC/1^T4 9ii^rfite|6]fit 
¥10, oi}£-*it>»»«tel3j»*l llt¥E0ftt5^T 
d»^2 fcS&5 4 7i:#HKl ±§PftEK£ftT^S = 



tSrffl 2 0 0 1 - 4 8 4 5 1 
4 

^#fccop^Sc!4«E[S]fit*l 0, 1 l7K)X~:-x£g 

[0 0 0 7] £ fc, nijtefrfif ¥ 1 0 fc o 9 fc 19 
fMteft fit* 1 1 cofifiM^ic 4 o TSiftil* 6 | c » 
i7bft-5*5ffl 2 <7>##ttlt$«0 1(7># 
tf4(tft;f 9 (4, i«»J**6 (7) h7?y 3 >mtiiz&w 
L, UcWJ:9»5cB8«S:*L-C^-6„ h 7 7 •> a y|g^ = 

»j :'M; fc fit* i l (Di&w * * 5 < < $ itr 

CO g fi/f S:flE3fe t /tit ^{^(4*» jf * 10to') 

fc "i fMteffij fit* i i <nim^m& - 1 aj^-f 

7i->o ftifei !C43 1 1 5 S i: »<D S I C L fc M $ CD 

5= £fc, «t#itft/t 0 ^*#< ftSri:ft49 17 

^ v 3 ^tg^j *st« tfc^ u^<- ^ mm Sr #5 r t * g 

1 tSrg^jt-tSo 117;', 
7";U t (44£^7)Sii 5 |gf!]^$:<© ■ 7'7f 1 4=3 fc fj Wlirn] 
fit*<© ?y~7'mt ft fftfcttTftT^S^Sr^-t-fjt-efe 
•9, PL<iitIt5„ 
[0 0 0 8] 

[ HJH Sr^Sri" 5 fc fc© ^ 3] 1 © mm ic^ S 31 1/-<- 

?asgi4, ^mftzmm-tzfrzit, mtmw&ft* 
suit 50^1 ^ft' fc 9 1 , atria** 4 t^miEo >9 & 

^*5fc<9 tSrSSK-^Si^i, StiE±S^#^»(ftb 
ft, SKi^tSrfr lt: KrE^^iait^irfEo fj ^-i ^ fc 

T, ME#ft^^ 5 itijE#K^rti7ft'^T7k¥*[gi7*l-L 
T«*4 L T Ell $ ft fc fc to T* fc 5 „ 
[0 0 0 9] 4fc, ifflEo 19 fc 19 (4gff2#^^S 

i ttiffE^r<7)fflCS^iCEB$ft, illE#±1il4SlllEo 
•J ^-i ^ fc 0 asKB $ n fc^PfcoftgpicEB $ ft 5 fc <r> 
TJ'fc-5, 

[0 0 10] $6!7, BiJfE#±Mf4, fiESfti(C4>^T 

-?rc7)--a5^SfrfE* i r'>a/£ 9 fcv\ flfewa^irE**- 
tirtfi#^i§©iico^}ifSB l, irss-Bii*sM3ete^>« 

^4^9 fc|fflE#^2ScO^#iCfi^fc(7)-r'fc6o 
[00 1 1] $6(74fc, if!E#±lii4tf|fE±^^^§ 

mrbh-zmmm&ititxte*) , ^fiiBftffl*(iBiifE 

#P$2Sc7) x#iC *ti6j L TEB $ ft 5 fc co Trfc 5 „ 

[0012] $fc, ttffEi^cort, striE^c:^p>irE^ 

fEi^cort, tfrfE^Jc^^SuIEo f9 -^l ^ft' fc f) 



5 

UK j>*m S #(t bti ■£ $ 2 cotg[Sjrf * t £ fi" L . MEH 

[0013] £ e>£, iFEIB l £>tefait**s<fcO c 8rfeS$ 
i wPfl ir Efi $ ft t w 'C 5 

[0 0 14] £b!CS:7t, StlEfefjoOrt, fuE#>-7^b 

tfiE±#t<^ S(rE«±«ia»c>fllriEo 9-^^*5 to 

£M3 biiTSff 2 (Dfs[^if *i , fjE# 
BKrt(cK«te>ix, iuEl! l «tefa»*a>e>i!&8E#-k« 

5±*w*filS:*ft$-ar5-t 6**4: Sr#i"5 t>»t* 

So 

[0 0 15] it irEf6l©teffl»**fcttflMEfS2 

[00 16] ittJE^bit^fi, ^<Z)IHfeffi/jvK 

[0 0 1 7] $b^*7c, SuEH 1 Wte[S]yf$, frlEfS 
2 <Z)«k|rI»**s J;tMiE#±*S:*ii<7)®^^JS 9 fi- 
st 7tfc<7>T'fe 5 0 

[0018] 8(fia*f+-&*sfns#i*is©]i±»»cBa$ 

[0 0 19] - w^s^ic-RS^^-^^Btt, 
ft Sr tMHrf 5 a» r > Su Effort £ *Urf 5 o 5 £o 
*3 i *3 i , lIMEd* £ iflKrffio o £i ^ b<0 k 

i cots fart* iaE£*<©rt, iria#±»*»p>HtriEo 

0 -a-W «9 M 5 # 8Ht ib *l 3 $ 2 <0*s |6J it 
*t Sr^t, SuEH 1 wfei»i,fr fcRtfffirKSB 2 (Dtef^if 
¥®ft'>&< £ t> 1 ooote[B]?t*oil]teBSrPt&fijl:tE 

[0 0 2 0] -<7)^B;j(c{i5^L^<-?gSli, 
*3 fc 0 £ - - *s i tmiEo *) £l **S t 

gu tea > r * > b tu t b# ±«i ! c m s # g § # ( j- ^ ^ 5 $ 

1 <73te[o]vtit , ffifE±s£tf>ft, BtfE#-hlid^biuE-o 
t>£-l\fc*fc <9 !'^5a5 / 77 v ^###ltbti5m2 Wtep5]jf 
*i&#U fttlE#.MS-^iE#P$Krt!cB&7K¥-(cee 
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[0 0 2 1 ] l^^Bfli-^^aiU^-^ge!!, >,im?i 
*3 fc <9 ir , SfJE/j- r*J X o R "SffEo ^-i >*5 i ») t ^jg* 
T luE^^ - & £ tMEo 0 •g-l ^3 h n * Vm $ *3 ■# I: 

W t * *rf s ^ u-<- ^ S It I w*5^T > BUEi^ro rt , 
itiE*> r'A> b iifriE#±«{c£5 bii 5 m 

io iw<Ei6i»*i:, iUEi^wrt, SfrE#±«d»f>B(rKo 
•) ^ t, ") IC5-S«^## j#it bit 5 m 2 wKiSirt 

Xfi*¥^tc*f trffil4$-fr-tEfi ituE#±1&£: 
SUE® 1 rote(Sjyt*i: SUES 2 wgfty#»£#p$g§f*jfc 
ISJt biifc*ii<73S2##(cEg Lfc t <DX'hZ> a 
[0 0 2 2] StJE#±«iiS1jE:E^^#t#t7b 
n«iiftlH*S:#fC*i*) . amig»«tSrSUEiSf^ 
co iTffi^rt, SffE^ r * fc llmTEo 0 #i t> >9 

fi-rswi r±R*tffl9ic&B s sfiEf§ i cos5[*im *s 

20 t/SuES 2 C0g|t]tf ic75|^/>/i < i t> 1 ocoSft'/f 
6 8UE±mco# t 9 SrSuEKitfiKrfiM 

[0 0 2 3] $ bid, SuE*#-&iCBijE±^©Wffi^@ 

[0 0 2 4] 

[»w©n*<o^«] mmmmi. 01-04(1, z 

*1-]Effi0, 0 2 110 1 6DffliJffi0 > 0 3fi01CDg^ 
W¥ffi0 (SKSSJ0) , 04(i0 3(c^tfc^«0 
30 0icfcv^-c, 1 2 ii#KSS 1 coFjfiE 

'&m*%-mi-Z>i>~X\ ttiAP 1 5StJlil 6i«Ktt 
bix. *fc35#±B5d s ±*l 6_hffi/^bT»LT^IiIffi 

[0 0 2 5] 3 1 rt©7K¥Bi-*3(t5-fMirE 

B $ tifco ") 9 , 18 !i#±«-C\ a A P 15*> 

<7)^liIE 1 7 ic*J-cS Lfcj4®(cES$tbT#^ 1 © A 

M*6 7)5f5;i7bti-Cl^o :©Sllt6i±iiil 

40 8(D^m^i<Dxmmcitmhxt5'o , #»kicd^# 

[0026] 4f-#±« 1 8 ii, *¥^r&iic*f trftft 
2 1 fi<c 0 fct \ ftfecoas^^zivr 2 i 1 coigco^ 

icfiB LT*i V , *»r 2 i S/j: 5 ftj^^siiosp^ i •? fc 
50 #pf.?§ 1 © A^iCifi < /£ 5 «t 9 icM#4 L T t * 5 „ 4 fc. 
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m.tm i s iif£%>^< mm i rowsfliK&Ki-s «t 9 

[0 0 2 7] 7&t>>Z2<DT&<r>-WKWttfbhfttj>Z 

m-mm. 8 nfrx 2 roTSBoteWKStf bti/c^ 

[0 0 2 8] 9 lio <3 t> "9 3 CO i^izHglt biuto 

•? ^jy 1 9 it*. 1 0 m>z:wmmm$.x\ mmmsic 

to^xmm 1 (DftMRXffrX 2 wK^'^RtrticEfii 

ti-c, mm 1 <A±«r:#¥ift»«rfrLTfB*£;ji'C;a» 
r'ts - m * 8 *ftSf4gicES $ i\ x 1 ^ , 
[0029] 1 1 do f) t> ") W&fiit * x\ fiS& 

to») ^fc t, 19 ?t * 9 *ti£{£gi-Eg sntps. r: 
iJteftvf* 1 0 4=5 <fc tfo 9 £i ^ h ") ffitefayf* 1 1 
a, ^rwteftrM: 1 0 auES^ftfcro t [si 1 

(75 1*3 ff 43 J; 1 » X 2 CD m ©ffifiR^Efi$Jxr^5c C CO 

[0030] *H*coff^Tii, 2 tm% m 1 cofmj 
a b <Dm<D^mx- 1 9 ^ t> 0 3 ^eb $ 
i^SPfco_h^(r#±tii 8*j,tcWBisi»*i 0,11 
mm £ 4xr *s <? , o 0 £-1 ^ t> 9 3 (©KWc&Bfcs 

IRSrWSM-flJfllL-C^So 1 8 (10 3 ;5>b 

J; 5 l co a— J--* 9 dKK^tiTfc 

[0 0 3 1 ] $ fc, 1 0 4b' i L K o <9 £-1^ 

4b" t, <9 ffiME|6lffi* 1 1 COHIteBttSl HZtct>% X 0 \Zfr 

x 2 (D^m, mm 1 (DmmtzMLxmmcmwistix 

l^3o 1 9li#KSSlC0l£K(a5lte 3 4xT^^r2&^o 

So 

[0 0 3 2] I2iiiit\ — jS*s*»-IB— 7(cx^ 
oT#P$2§ 1 tD±^(cjgfe$4iTT^L-C, 

^^?t* i oizmmfhiix^ifmcmm^rimwsm 

* 6 fC##J7 btlTO <Q t fj ttHgftft 1 1 1 

ft bix. TP$ LTo 9 £-*5 i 9 rt* 9 lc##it btix± 
#LT, A&Sftfio 9 -£43 1 9 rfr* 9 *tC L T #P$fS 1 
tm^m^iitzmxmit^M, 1 4 (cioTH-^gg 1 co 

[0 0 3 3] ic0ji#! 1 2 !i, ?5»C*ffiiteio!y&* 1 0 £>b 
IgftH* 6 iZM 3 Mft t , SSllfi-f". 6 r;^ b O 9 £-1 ^fc 

"5 fiterfi]** i i trS5ffl5^^*s*spsi$0^*ii ^xs 

IEg$iiTfc''J > IEtt»*6-cDimi 2 
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Z>m>btfK\. ^xrw-fz z b (i&v \ tfz. zixizx 

-oxmihm&6izmzmi7bhz,£m 1 2©ttwt# 

[0 0 3 4] /j^ r'{ffliE[»Iit*: 1 0 (io (9 ^ t> f) ftte 

i6i»*i l X") k^HiW^WtSZhX^zliK zhli 

bmzmo*) b XMj7m'^-fhX^%fztbXh% 0 
[0 0 3 5] Jifgcoi; o \Z.m$L&tltcx- U"<-^-gg 

io x±m \ 2%ft bXfrX 2 n h n 3 /Am 
5.nijmiz%feirz z #±«i 1 8 *%m& 1 

[0 0 3 6] * fc, #»SS 1 h^if!',- ^ I M 1 8 /jSg 
*$tiT#±1tl 8 coT^^(fiJ?t* 1 0, 11 coT^ffi 
±0 kJb^fftfifcEg^ti-Sc #±«1 8^|±5A 

pi 5 frhmntz.fr x 2 (nm^<Dh^mtLWL. -ftet> 

20 blc x d»rfiWBifii?(Hc 1 O&VoiJ^fcOftMEl^?** 
1 1j6«, /j»r'2co^g{5i:#P$?Slcorti|tcopfp B t 3rticE 

[0 0 3 7] =t L"C, 1 8 co±ffiicKitiii<:6 ^ 

ISitbti^i:*^. £^l 2^|g»»*6(c*tt-C7K¥ 

tftS. 

[0 0 3 8] Lfc/jS 0 -c, #*KlO^#TKSrd»r:2 
^SJ: 9 1 co^#TB*K< 1-5^5**4 < , 

rr. U^i— ^— ^gCOKg^-^— 7><Dtc#>!iZWir?> : &%% 

S:fflS*i-*-i:A*-e#5o rco J: 5 fcflMi t *!c 

[0 0 3 9] S 3t> 1 2 cort, »^r'W*sffi]?f * 1 0 

bie»iifl* 6 \z.mz>ntt t . mmmt- sfrbm ^ * 
&k<ommmmMi 1 izm^u^b^m^z^mir^z 

40 *6{C#t»(tbtlS±01 2^##Wtft«e*s*# 
5o :®F77y 3 ^ItT'jcotf Aiii^co Jt ■) ^fjj 

[0 0 4 0] -T- l—i-^lggli, 7>r'M;W 1 , teMS 
1W2, 7)7y^-7x-{ hW3>t5t, Wl + W2 
x i/2=W3 ir^Si 5sr, A^y^-^s^f hW3 
t-Ixf+LT'v^, ^K)P*:6C0 h7^ys >tl7^ttW3 
/Wl cofjlcoii^(ci£CTl8S1-'5'£;.g^ab5^, 

50 it^-^?^^l9, -©«^-{riiW3/wi*s*t <4«j 
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t, h7^ > 3 >-Bg^*^t<T^- £ic4oT, 4<o 

[ 0 0 4 1 ] 4 fc, h 7 * •> 3 ^71(4 e k " ( k : H 

5 ft, PJC by 9 v-g ymfiZ® 4 t-f5*e-{Cfi, 
tt 1 / NfflF-C-f tp„ fEIti** 6 co^g £ H t -f 5 i , .IE 

trti«T6, Ib] c h 7 * -> 3 ymti^mx o b LtzM 

[0 0 4 2] 4fc, ;©a«l©J;9i:±ii2^ 
SE^-fS r irfc4oT, 2©§R*S:iT*)}Bi-r t 

i 3? ; ftT 5 i: ^ t tt ^m&o mt) % 0 2 0 ic^ 

- i(c4o~cifii7j^2 p j: 13 b>h£^2 Pli/j: 

[0043] -ii©ii2. B5~H8ii, zommv 

B0, HI 6 (40 5 ©WEB, 0 7 140 5 <B«8B*t»fSFffi 

0 mmmm) , 0 8 (40 7 tatus Lfc&HB-T?*> 

5 0 Bi'Ji^T, flxg©0 1 -04 tH^ttffiSSB^ 
[004 4] 20 H*±»-C, ttiA P 1 5 j&»P>*;tifcjl» 

r 2 ©fffliB <© ± ifWfciiw. -ttet> h a>> r 2 © 3 1 si® 1 

7ic^tSLfdii«icE»$n-C#^l©^#Tffifi» 
dgif^tl^ £b(C#±«|2 0(Cl4Sit«liS^^LT 

*B#£;h.£j»iMPi* 6 ^sst otis t mmmmm 

•? , mmmmm 2 1 (4#_Mi 2 0 cort#p|gs 1 ©^#i 
f4R4t«(-&»uT^5 0 mmMM6i,i%_tm2 o(Dn- 
B£<o hm^'l-isw 4fc, »ili2i!j: > .•: » - 2 

[0 0 4 5] *HH©JUlft-ett:, d»r 2<Db 1 © 
'Iff > -C'ffM$il^^T'i#{Co y h *) 3 
g $ tit i ^ Sra©±as(c«±«l 20fci tflgfayf* l 

0 , 11 ^Et$ilt^ <0 . Of) t> «9 3 ©IxHiC 
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fltBf^ffiia 7 d»e>*?^« 4 -5 ir#»K i ©3-^-1? 19 

[0 0 4 6] - <7)#_h+t 2 0 [4, lEftrnftttt 2 1 ") 

S^KEfi U-C^S (IWffi*^ b E-C#*fticEfi $ h X i > 
5 ) a 4 , A 5 r'ffilJiBft 1 0*3 4 1«3 t 0 filJferS] if 
$ 1 1 cO0iEffi!4, Si 4 9 JrfltBfspffiH 7 (' 

io *3^r^f)fwEii$nrv^o 

[0047] /j^ r'ffflfefarf * i o (4o «) ^ *> ^ ism 
famMi 1 4 *9 hi&^itm^mm^iixv^ 0 ^lx, 
mmmM6^(D±m 1 2©#$^^co&g^^t^^ 

t##ll43i3 t-C«*lRl{C-ftiTV^5c :nK±oT, 
±^ l 2 cDrt, ^c'WteiRjrf* l o fi*bmW}&M6lcm 

•s sc5> i , mmmM 6^60^1 ^ t, u t ije^jt * 1 
^mi 2CDmzutfnm9fc±$<f£«), h7^-> 3 y 

20 «/jas*^:i-5 0 

[0 0 4 8] ±Et04 9 ('«|5!c$tL7c^ 

Cfc^tt, #ftS§l©±iSSCic#_h^2 o*«s*$n 
t#±*l2 0©T*l*steiRl»*i 0, l KO'FSi^t, 

bT*i;^Ix$ti5 t> ©(75, ^rT2<75^ai:#^l © 

API 5^biltifc^r:2(75«E(75_h*^f4tt % -4^ 
t>hfrZ2<D5\i!£M 1 7{c*J-tt;tfcfitt(-ixltbil?. = 
[0 0 4 9] 4 fc, r«i5(S]?t* 1 0 S0«o <9 
30 DflNEfifMci d»^2 ©*KIJ t#»SSl (75 rtSi 

•t"5^0 5~0 8(75||Jgi750^g{Cto^-Ct>0 1-0 4(75 

mm<DMn b mm & ftMH # & e> n 5 0 
[0050] mmmm3. 09-01 it, -o^pj 
<Dj&<DnMmm<r>-M%*i-mxh n , 0 9 f4ts^w 

(C^fJ£ffi0, 0 1 0(40 9 WggMg»f¥ffi0 (SitS 
U0) » 01 1 (40 1 O(c*tJSt/t^I0-c-ab5o 
[0051] 0icio^T, mfKg<750i ~04 bfflft^li 

40 Q 1 5 fiij(75T§|5 ('SIp $ tl T i:# L X , - flWElfilit * 

1 0 iw#»»te>n-c*¥*i6i{-a!»5iiii»«*6 1# 

»(T bilTo 0 fc 19 fBiJtelB]?!* 1 1 i'mmt btl, 
ic. r-fMG^it* 1 0 R'Jo 15 b c) «tef6]jt * 1 

1 2 (75ita5 1 mm 1 w^i? t <r>wM^^mm 

[0 0 5 2] ±E(75 4 9 (C«,5g $ tl fca: U-<- ^ -gg 

^43^x t>, #P£f§ 1 ©±sa5ic#±^ 1 8 

T - coT«^K[S]rt * 10, 11 (DTMX V b±*fiB 
50 icEg$tl3= 474, #±«1 8*smAP 1 5d»e>»*i 
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lco^J£coff^{c*oSt5IEfti«*6 tt#±*| 1 8 co^ 
£ <o t>&#* $ •» \ r «Efl: «fc ") , #»K l <7>j*c# t 

[0 0 5 3] St, #±« 1 8 (i7K¥*lB|{Cxt Lt^f) 

**jfe«ff^T-ii, *> r' 2 to t mm i w«i t xmnt 

£IB|0>-k«K#±fll 1 8 ItMteftif*: 10, 11 #E 

H-yj," f :i ; ; a^> it> #±«i smi oa»e>*> 

£>3 1 9 i co 3—1— iff) (cEB$iiT*3«9 . 

2 irco^F?$S-^S'-<<te«L-Ct^o 
[0 0 5 4] b/c^oT, ^||B^ttWSrWP&1" ; 5* s 0 9 
-0 1 l (OUtecoff^f-ft^T t>0 l -04©flJ£co^ 

[0 0 5 5] mM<DMB4. 01 2-01 4 -<7>?g 

m<vi&<Dmmmm<D-mz^Tmx*ht) . mi 2 am 

^Wtc^i-iEffiS, El 1 3 f±0 1 2 ©gfSflWrSFEB 

(»tt&f20) , 01 4(101 3[c4tI&tfc^«0T?*) 
5 0 0(Cfc^T\ itu3£cO0 1 -04 tl^lf-^ttffi^^ 

[0 0 5 6] 2 3(1*6**^ Si£«I»(Cj:o-r#P$ 

»*1 0®f|©^l 2£#fi$E§l coftgffidft 9*1*1 
tc3BKi-3. W^A ^biJ:*2 3 fi;^ riffle ?#* 1 0 
a»fc#±*l S{cm^±mi 2©#|6|«:£ft:3-frT^ 

[0 0 5 7] ^©^©ff^T^&b-fr* 2 3tt, dJEB 
iolcEK^tLTl^c $fc> ^bit*2 
3 f±, $|»f¥ffi0 1 3 (cfcU ^T^r' 2 t SfcfcfcV ^ig 
Cil^lt^ «3 , #td»r 2 c0fflffi>#|5|fS 1 60rtS 
ffi & co fpflcO^Pel "Cfc 0 , o 9 £*s fc "1 3 #EK $ ixTl > 

[0 0 5 8] ±Kc0j; 3(cfi.BKeti/c^l^-<-^-gg 
|d*JV^-C t>, 1 COAS^C* i:|*l 8dS§Mif£;H 

T r cOT^K[6j?f * 10, 11 60T4ISJ; f) t±*te* 
tcEB^AA, £/A #_U$1 8*«HiAP 1 SfrbWci 

r&irt* l o &tfo 0 £*s t> 0 fMBftyf* l l d«, i» r 2 
0)|gk«iB-fcK l cortSi<D^;fflrticEB$ti5o Lfc 
/wt, Pft^MsflSrtfl&TS/^El l 2-01 4co||Jfe 
©JfctUciSV >TfcEll-04 coHtt&O^iii I3«fcf|sffl 

[0 0 5 9] it, 012-01 4(0^*60^(^*5^ 
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T , ^b«2 3 fr ± o 6 £ r«G[Sirt* 

1 0 (Dm<D3Lm 1 2 A W 1 <7)rtgEK» 9 Afadfi 
K$n*^tf, i»r««5fSl»mi 0<7)ffiiJ®Sr#»?S 1 co 
ftffiffit^TCiEB-f 3 :»f;ft, 

2 coiiai L- #Pf-SS 1 cortS t ©Ht rawSrtt'h-TS '. t *s 

^ 1 2 ©#tfttt£i« 9 < 1*5 ~ tdS-Cf « irt^ 

io t^r2ii46f, *»zr 2 tmm 1 ^©si^icEB 

[0 0 6 0] ^JfiC0^S5. 0 1 5~0 1 7 i, 160?g 

w<nnk <r> mm<n mm <d - m % ?m- 0 -e h <o , 0 1 5 fits 

^(ornriEB0, 0 1 6 Si0 l 5 cos^»f¥ffi0 
(Sit}S^0) . 01 7(i0i 6!c^Lfc#4ffl0T'fc 
5 0 0(C*ilNT, f!34(O01 2-01 4 t^fliffiS 
gi5^$r* tttWtt*iei-5. 2 4 (lo •} ^-J3 i (j T\ 
20 r2 60ffiAPl 5lcfi&BSLfc^H»(B5i:#»Kl<OF*?Sffi 
ircOPf ^rtCtlttiltl^o EP^, 2cOfPJJSco 
rt, WA p 1 5 *sj&* SfifcBffUiBtBH-S jg £ 1 

©rtsffitorao^wfco <9 t «j 2 4 #en£ix 

-5 c 

[0 0 6 1 ] 2 3!«^*t\ ltttiiCj;o-C#i 
1 coA#TEfeB(c|5itbtulEtt«*6 ti^imm 

m * i o cop^coi^ 1 2 ^#^ss i coftmm-fe o ^ 
^■mm-r^ 0 mh, fa^mmm&i od>e>#±«i 8 

I:l5i$l 2(Z)*i«iSr3Eft$-&-C^So ^&tt2 3 
[0 0 6 2] Jiffico 1 -5 u-<-^-KB 

tc*sv ^tfc, i (Dtmnkcmhm i s ^st^ti 

X zmTMfA&famm 10, 1 l <DT$$ «fc <9 fc ±*fiB 
lcEH£*i5„ it, #J:«l 8^ttlAn l 5*»6(t*i 

2 ©«ffi<D±*stjt£:ti*, -t**i3*>*»r 2oj m 
f^»* i o &tjeo 9 ^-jb- 1, »j «e-[Sj}t* iy\ r 2 

40 [0 0 6 3] *t ^-b-tr3E2 3 M 1 o TfgKia* 6 fc 
/ > r 7 sni'^ n]rfj P i o copflcoi^ l 2 flSJf-ftK l ©rtMffi 

Lt/5>oT, PW^IW5:WBg-T?)^0 1 5-01 7(0 
^*cOJf^(CjS'v'Tfc0 1 2-01 4<Dmt<Dl&WihW\ 

[0 0 6 4] iS«i|6. lcO^J£cO:ffJ*|(i#{r, # 

ft?Sirt(c#±^ te(ni7t*:io, l l fc'iWbit* 
50 0i stt^ii*, mmmf-i o, 1 i*siof-t bir*2 
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0 1 9 itmrn^mm (.mmmm) xh%, : 
[oo65] 25 itmnax-h *> . *»r 

2 <nii 4 V u- — n- 2*Jo J; 0*o 0 J ; fc co #' ^ K u- - 
^2*(c^£j§U :: coifed fc&tycBSSftS* -co 

"t -5 > i fc (£, telpjyf * 10,11 &0@l5#^|x v) f^-|| 
bft, /j>o^b-tir*2 3<OlIIGttfc3x9tttf C>ftS, - 
#ftfc@£$jxfc#{t'&2 5{r#jyt, fe(S]i»*i o s 

1 1 bit* 2 3 SrHSi"5«fc ^t-LTl^fc 

2 5 ooMSici: ot z%\h<n&mmmm% 

$ft&co-c\ ^i^-^l&gafcofSS^ig^Kft^ * 
fc, #-h«L G|6|?t*l 0, 1 lfc4L^bit*2 3 SI 
fflfStti" <<TSlfl"& 2 5 4 L C . 4 -!-'; •'/ i K 

[0 0 6 6] ft, * <7)^i|C0^-ett, Fif-ttJ 2 5 
r' 2 cO #>f K /i- 2 J: 19 fc 9 co #V K b- 
-^2*(r@^LT^5^\ 1 ©li;+^/j;3lf 

ft, ^cDHJScO^SIcOrt, ^bit*2 3&ffl-ft£^m& 

[0067] %mmmi . 121, 12 2ttrcon^ 

mftmz^ U 0 2 1 l4ffliJffi0T'& «9 , II 2 2 BSSBtit 
W¥E0 (Sit&fJH) -C*>5„ icoHJficOff^fcfc^ 
Tf4, 1 O^^TB5ffi»w*i:ttl**sp*|^{C*f 

#\ isSf l 2cort, a»:3H£|ptf&*i 075>bS®]#«:6 
!c£ 3 t , KftM* 6 6 o !9 £-V >*J fc "J rtt 
*1 1 tiS5^#oT>fig&g^£^LT^&l\£,TW<e 

[0 0 6 8] HtctJ^T, mi3£co0 1 5~0 1 7 ip]ff 

*j*»t«*±« 18t>, ^'#«(C*±ti 1 8 C0^M4 <9 fc 

1 co^#£:#Pi?S 1 coftgiTifM^ftS^©^^ 
$WJffl-f-<5 ~ ir^T't 5„ Sfc, -cO^JScO^SMfc-^ 

Til, ±mi 2<Dfy, frzftmmm&i o^bmmm^ 

rt*i 1 icM5SS;9-i:f40 2 2{^tfci?{rSfllLT 
Ptn^ L/j>L, 8&*sp#l6}fw#l,T#W£ 

d sc r 2 as* ^ _h# Lfci t co/$>r" 2 co^^fia^^ 

1 l Ki- 5 C*cO I rfrH #JrJ£ 1 8 £vK¥E 
g L £ t K&S + & A J; 9 fc/h$ < 1~5 c t # T* # 

[oo69] mmmm 8 . 1 co^#Tffi&Bic 

# ± « 4 /K ¥■ * IhI (l *t L T 14 ft I \c E B L fc ftfe co ^ife co ^ 

ffi4ttT!Hfe9i-r?. = [22 3, 02 4\iz<Dmwmm 
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Svt: U 0 2 3 !4IES0-Cfe •) , 0 2 4 flKfflSMWE 
0 (SitftSJ0) 0i.':-fH ^ C, |iJi*cO0l 5~ 

[0 0 7 0] m tm 1 8 l4*^P*|6nr Sit UTftS a felt 

« i s usssftfijiatjiv ^T-a*s*»r 2 1 mtt n , f& 

0 y -^l fc 19 2 4 /j^Efi $i'LTl ^ofijW/j. r' 2 t #K 

KSico^dfegLTi^o fit, mhmis^m 

KMJ:{iffciaL-C^5«^J:«9 fc#»^'?;#{lfi 

1 \ Wttlfi* 6 ; i « \ M 1 8 co^#«(ri§:g$ii 

[0 0 7 1 ] & r. coHSIto^ffiTii^ 6ir*«f5: 
it^tit^^^o ^cofcft, ±5^1 2(«f5-fr*:S:^$ 

f ic*»r«WBi^»* 1 0 ^feigwis* 6 icm <9 , $ b ^ 

20 o^l fc <0 1Bate[Bjy&¥ 1 1 fio 9 fc <9 2 4 ^ 

Eg $ ft x p 5 «© a» r 2 i t <d Mtn ± tcitit 

LT&i?, d»rWK(S]rt*l 0 J; "9 fcT 

b^tft-s^iBi) (cfigtr^^o ifc, ^rfijfeiBirf* 

1 0 *3 J; t^'o 9 ^-V fc 19 WtBlBjrf* 1 1 cOHteffi^US 
[0 0 7 2] -coHJicoff^coi: 9ic#ftfSi co^ffT 

30 [0 0 7 3] 02 5(4, 0 3 4 iC^ L7t'f£*cOi u-^t— 

^ggicfcv7?)lg»)ffl* 6to»i fc <o fflter&im* 
l 1 fc©fi:|tH«Sr*1-|a"C*5o 0 2 5 -CfiigSbffl* 
6 (F)is—-?Mfrfc¥-Xh K , *3 fc <9 WteiS]rf * 1 l»y 
-y?f^Si;(cEg*ft, 2o(7>>-77fP t 5}C3E9jf l 2 
^^#j#i7bft-Cl^ttS4/r:Lri^c 02 5 (b) 
f4, 02 5 (a) Sr^31*'|Bl^bI J 7t0-efc5 o 02 5 

(b) -efi, ±#1 1 2^3*c7)p-7' J -effeJc^ft.T , v^ 
Jfl^4*LT^5c. n-7'12afl, KiMi*6<7»- 

77t b fc "9 fsij^fS] rt* 1 1 00 v— ymzwnirZ) m 

40 Ca 1 cosggiff (t1Wcfigi-l!g5££ft3 0 

[0 0 7 4] 0 2 5irfct^T9 1 !47 'J — bT>^Vl-4 
^Ltl^o 025c7>i§£\ 7 'J- hTyy^fl 1 tt, 

0 1 =Arctan (a l/L) 

1(7)7(1- bT>-^;v e 1(4, ±SRl 2/j5.iiS|g»«i 
6co->- zfmttet <9 WeSi#*:i 1 <Dis—-f9th1fi2 
ixf^f-ftiXi^tj^^irW.Xhi)o zcoWA±$ < ^ 
5 t ->-:77ffflBic±#! 1 2 ^»i?i< 4 -5 jrjfc 5 , 
±5f;l 2fc4t>'v-7 f ?fco$ft^^^ : ^<^5 3 gpt,^ 

50 0 2 6 9 !C7 !1 - YTysf/v d 1 coi§#co, ± 
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m 1 2 <nm.fi * t . ->-y'm t ±:#t 1 2 (nmmrn.it u 

OYiZfkii T X sin 0 ro««/jdS3B^i"« a 
[0 0 7 5] -tit, 1W*«1^7^ i ■? . -E#? 1 2*J J; 

[Crc ^ CO^ N 7 'J - h/y ?>\> 8 1*1. 5 0 

[0076] -tj, *%%<rm%(r>x. o ;cmi-m 1 8 * 

El 2 7 (b) B12 7 (a) OR9* 
t£f:Ltzi><DXh%a H2 7 0i^ P-"/12alt 
iEftW*: 6 <o t> ») WEiSlft*: 1 l«y- 

-/mil®fti-Z>m^ a 2 <OEjftfc*»ff tlfcfiglClSS^ 

ns. #±:«i 8Sr«itT^sfc«>{r, mm a 2 It a 2 

< a l <7>H#,£&3„ LT7 U -FTy^'/i e 2 [i 0 

2 =Arctan (a 2/L) i^f 3 0 

[0077] -7 y - h r-yifiv e l , 9 2 co|f$U2, "7 
ft, #_k«l 8£«(trc77^±3?i 2*iJ:t>'v— 

[0 0 7 8] UcIC, #±«1 8©MMa ta2©» 
*H;£©flMStt, 02 8C0J; oKU&o -O^yyfi'h 
iofr&koK, ^Mai^h^i^m'^^XMMiCa 2<n 
mMtf'hZ < # <9 , ft«a*S9 0° (cfio*< jcoft-C& 

(CftKlfcfctt-C fe7P-F7V ^ e 2 as* 

[0 0 7 9] {flU Ktf±, fitft«aSrfir«(cK^i- 

ff, $ ft So M x. ff , ft S « *ffi 1 1 T ^ ! t 111 K II 
i\ #l*KW1!f|5SrK<K^i-5£*^-e-C<5. 
31, Ncoif}jpfco&as5 0 ^cofeft, 

6<Dy- T^i, ±sjf 1 2<©##?i{fc*#lgLoo, 
3« =3 x Mi *g i^IttlW f ft £ a *f£ 
r i: a>IS:I+ ±-ftg tUh a 

[0080] iisj, nhmm Lf-mmmM6 (n^-y'm, 

3 - WHlS^S^*Jft6#J:«l 1 
8 i % ^#ffiJ{r#±«i 8©^j;f; t>/h&^&tf>lBBi 
ffl*6 SrKJlT'^So troftA, 1 <7>5;4+i:#ft 
Sg 1 60 it i r-ffM $ ft 5 ft tf>£ffl & *f »? i] ffl -r 5 - 1 
tfX$Z>-_ 

[o o 8 i ] mmmMB. g29, 3 oti iconic 

BM%7FL S m 2 9 ttjEffiHT'fe <9 , 12 3 0 (igglMiKfr 
¥ffiH (iftSKM) -C*>5 0 Elicit, RfjiiwHi 
5-0 1 7 iH4f#l±ffi^JB5^S:*uaifl{lWiei-5. 
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[0082] mtm 1 8 itmmm.tm~7mi'-&m£ 

tiTO5 0 V, d^ftHEGlft $1 otJitfoO ^-t^ 
t ^WlKl^jt* 1 1 (i*OHlteffi^Sit*[B]!c*f LTft 
iSafi'lttt^Tl^o %<nfzih s 1 8A?*¥(-E 

B$fttt ^ t.6000, l 2 ^i?KiP:*L6 cov- 77f 
a» b *J t <0 {MtefS] if * 1 l co VLWft-t -5 ^coS 

lift a 2 *$ «t XF7 >) - h T y >/>v 0 2 liHft(7)ff^ 8 t 

it^v— y» <7)#^** < -t 5 _ i ?0o 
10 [0 0 8 3] St, #±« 1 8 ftSiMiaiC&l 

»^r2tt/i»), fi<«gB^a^r2 i:#Kf§Sico 

miWibhX^^\ ^rcofcft, ±^ 1 2\t^h^M- 

zirz-f '<cA>z:mmmm<£ 1 0 ^e>Rnm$ 6 ic^ n , 
& 6/^60 d ^-i i 19 1 1 (c 

2 4^i£ft$ft-C^5{|iJcoa-r2 i#*lSSi«)|»|H]± 
icfiH 0 t L T , rffifiiftj rttlOH'J £ 

^*sfc*)«tefRl#*l 1 iil&|H]C^§icf5B$ftT^ 

20 ho 

[0084] uh<Dmm<nrm8, 9tt^-fnt>#±« 
^-rs^i L-ctf^a*, -fte^Jitojf^sria 
fifaizMLxmrnm:, $65cte(«]mii 0, hob 

[0 0 8 5] mb<Dl&1&l 0. -<7)^i|c0^H!±, #p| 
Klrtic#±«i 8, te^if* 1 0, 1 1 £@5£-f 37t 
«xoKf+-&SrfttW^S t><Z?-e*>*o EI 3 1 f:bt±$t 1 
30 8,«|6i»<:io, l l imfeirzmtttidmwtshtz 

&n<nmm¥-mm mmmm) xh% 0 

[0 0 8 6] 2 5Vitf4 Ki^-^co±gBicB£$ftfc® 
f^T'fc^, IWt^lt AC'2©AV K^-zl-2* 

co^[ti±a^^$ftT {mtemttammtstix^ 

Sc. :©sft'&2 5ictt, m±.mi 8a^¥}cEg$ 
ft, a^r«ijers]it*i ofcit/o^^^t Qweftft 

*1 1 t>*ii<Z)Sf+-&2 5(c@£^ftSo -co^Kcojk 
Sco|j#-^fr(i^lico^9}rLT^5 J; 5 (cK[6i?t*: 
40 10, 1 1 tO[lIto[BaSfiil7j|B](C*j-LTMft!;Eai"S 
1 i fc^TfgT'fe •) , WT»i 7 ^'?i)^|WimiCtf oft 

5 = 

[0 0 8 7] wma 2 5 coiaS:sr J: o T#±$ 18, 6 
f6]yf$:i0, 1 1 <7){£KM^&££ft-5<£>-C\ 

-^Kfi^copsa^Bic^§ 0 tfe, m±m. 

»10, 1 1 &J;U^b-tri§L2 3(c*»*»5ffirai±-t'<T 
®#f?2 5 Sr^LT, 4*c0y^W KU~^T*^$ft-5 

[0 0 8 8] 4fc, #±<il 8, ffilBjvfil 0,11* 

50 -fcmmtttt 2 5 tc® 9 fl-fts z i ttWT^-cfc^r 
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3&-C*>5 0 i3 2ii, mi'.mi 8, S[S]jf*l 0, 1 1 
t Hi , !';-' ( ::!:<fj :i 2 5 IZM >9 ft ft fc*£-cD* ^tfrSjcD 79 

S:*i-ia-efcs 0 13311 tiiis, «gft?ft«i 

0,11 £ frW&Sxttf? 2 5 !w© "J f-titfc^wfijt 

[0 0 8 9] 111.18 Wffiftil* 6 £ 75> iTfittsfaft* 

1 0 , iEftif <l 6 £ o •} #1 ^ 1 0 1 1 wffl 

1 2<7):«>J[6j!C^n-^'ilT60^/j5/j>/j^ = £fc, ^rfiij 10 

terS]?t$:io. o<3 ^t*t ^fijsgf^ft* i nck-tti 

SB, tefav#$lO, 1 1 ©$ftgl5^^tT3k#-&2 5|d^) 
[0 0 9 0] #ft-&2 5 <0*it&& 

[0 0 9 1 ] £ fc, #_hflfc 18, A> :3JiStofa?fr* 10, 20 

o 19 #'v t> 9 «te[^itm 1 1 , mn-ts 2 5 (dmm^w 

£T5£, 0 3 3C^tJ: ^(cSit7f(fiICD77tt2T+W 
£&•&<, :iGD77& , /i : >-CD;tf-f K U— ^ £ o 9 ^fc <b 0 
co#y Ku— ^£-eSttS- iir^^c z<Djjti1r<<x 

^ijmxh&tc.&)mffitf)tejj<Di)>fr«)ljttez> 0 z <d $ji 

[0 0 9 2] £fc, *It©^l©)|t, S±fl|18<£> 
Jiffl (^#fPJ) SCfgftSW 6 hh, 25© 30 

0,11 (DttfiV ^T tl t>®ti"ef 2 5 ©TflJ»ffi{Cl@g-$ 
flfis*), H5EWE("do^Te^'/f*l 0, 1 

1 2 f£gtt&tt£ 2 5 (D^#«{cHttS 

LTJJ 5 , te(6]rt* 10,11 ©TSiHSftff 25CT 

CDrt , r' 2 <9 £l h 9 2 4 riSffc g-f 5 « £ |1K 
*t«iJtOffiiC.i<tt«* 5 *:fiB$+t, GtftW&l 0, 1 1 

5 0 rJlC-ioT, ©KffiMfc'^TfcrBjrt* 1 0, 11 40 

(F>kmfrbTm<nm\zmtti3 2 5 mtm.-ti, _ £ 
[0093] zffixo tmmit, mtta 2 5 , mtm 1 

sfcitftersjif * 1 0 , 1 1 coiS^^fBjcDiSBx^— x 
£*$<-t5<m::lrarC*>3o 03 4coj; 5fc#±«l 
8 <DTmz.mSm&6 SrKltfcifrSlcii, *#-^2 5 . 
#±ttU 8tJ«tU5iG(Sir&f:i o, l l cDiSSTjffijfiOSlg 
x^— xfis 1 <7>Sg|§ £&3 = L^U *HltcDff2!§co 

Kit &*iT#ft& 2 5 (7)^ttffi!;± ; a i 2 as{t»i-5fc so 
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lzft^?2 5, #h«l 8*>J;tflBl6|» £l 0, 1 1 
£ 1-6 1 £ *s-e 1 3, z comiiWffjffiTiiferart 1 1 

0, 1 1 WS7tCO[I!iiEirt£$itt-&2 5<75Tftl|<Wffi!C|l^ 
U ±ijl 2 cO^^ft/i 1 f) fiHA^ft'a 2 5 tD^tMRiJil 
5i m L X I ^5 /j\ V ^ Til »- 7J (73 0 istt ( I o ^ T Z CO J; 

[0 0 9 4] $ ±fl 2 Wp9^*(i»#-& 2 5 iC 

|.ivi:\ zhiicx*), ±il£^wt7t-7 hi 

SiJiitS!t6 l £ dS^S £ ^£6 ; t£*«) J: 1 \ZtLm<nm9m 
**Sfttt, $ oiClZftt? 2 5 S-ttScO^V K \s-)\>X 

[0095] St, £i±»wtfc«3ttt, mmmme 

t t/o 9 £-4o t, 13 C0#W K ^ 2 fccDhmzmfc LX 

1 <Dmz^tm.m.ifiM\\i , #»ssi 

COF*3li(C|Xl9#(t-Cfc Stc, Kft-^2 5 S-^Z'2 

/i- CD ^TtL/i^* Sr L T US L T t. J: \i\ 
[0 0 9 6] 

8g i*i £#KjT ?>#»::*£, ttrie#P$^rt*^KiT5o 9 ^ 
fc •) £ , mflS^ 3 z'ft t; t^liiEo 19 ^-i ^^3 i •) £ SrSg 
a§T6±S£, MIE±^^#$#(tfc.tL, SK±*Sr?> 

±#£ 4-^1-6^ i/^-^SStcti'v^T, itE*±«as 
mrffi#^SS fc id ^ T ;K n \Z % L T mm L T icfi $ 
ix/c t © T'fc 6 tz ih , ft^tcio it 6 ^ L^<- ^ SB^ co 

[0 0 9 7] * t , ifflEo 15 ^io i fj |tStf|E#ft^ig 
£ iiEd^rcopflcoSPIficKe^n, tuIE#i:<i(iitj|Eo 

•j ^1 *> ■? ^ses $ n fcsisi <D_tmzmm $ i © 

XhZ> tc*6, o •) ^ fc 19 ©Kfil^R/jiSHlSr^Sft 

[oo9 8] $e>^, s&E#±*tf±, mm.rm\z$i\^x 

£ f!ME#P£?S&Dfi coft1icfy:g L, gfflE-WiSirEftwa 
ifS 1 ©^#T®S:*»^2 {cgfi£$-fr5 z tfcXZ , fx 

[0 0 9 9] $^(C*fc, gfE#±«lttiulE±^^#§ 
#!| biiS^ft**^^' LX& 9 , SOT»«*!liiJffi 

1 ©^4t£{iiM£-t"ffM$iiS^^-^^*«j{rfi| 
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[0 10 0] £fc. itJKfts£cDrt, $f2a»-*»e>$r3E# 

Ki^rt, Bff8E* J:«*>f>B(f3Bo 9 ftl fti ift)ftis£ 
8B#!iS##flHt bftSM 2 cofefajfitr i U ituEf! 

1 cDG^rf* d»e> ffjE#ftffiift ft3 33ft > gf|E*±flta» 

3ftft,«ft«ft#t«Hteft5ft^cD#tttft*&S£ 
ft;* < T-5 ' i dST-f . h7?y 3 >fgft*rft# < 

[oioi] $ bic. sffiEm i mBfam&tsxrjmmm 10 

2 ©lKl«j?»*f±, fit&iJicfts, ituE/i > r t iuE#P* 
S cD Pfl J c EE $ ft ft i CO ft $> £ ft ft , *» i" £ IE ft ?# 

¥«fc9 fcSKttff ' t^ft#5 c 
[0102] ^bdiftc MEftf?cDrft iftffi*»r*»fc 
m»Ei» l^irftft^ -ft^#;r.-ft >i $ i ©tei«]?t* 

So 

[0103] s/ft !9EIBi©<Bi*a»**fcf±irlE|g2 

roRSt&'hS < t5 i ft:- o 
[0 104] £?>ift ItrfE^ fb-tt*ift ^©HWEiB*** 
¥ 1 5 «t 5 ftfiJEftM <D]f ft astcEB S ftft t©t 
* 5 ft ft, #P$?glf ft£E© x ^- x & #afi]ffl -c * 5 „ 

[0105] $ e>ics fc, mmm 1 we^**, iuesi 30 

lftch<DX'foZ>fctb, ^ftftcDffiftft iotl 1 CD^rS] 

ft 5 cD t\ c ft fjcttmtasfs & s „ 
[oio6] s«riE®f*-&d«itna#i*»(OBi±a5{cE»$ 

ft ft ?c ft , S * { c X 5 # ft fit co Sfe K Sr Kit ft t -5 . 

[0107] z.(Dmmi i c&%x.u-'<-?mm*, 

ft h •? <t , Wi5ri» -ft «fc o^ifrlBo H £a t «j t £*J^ 

•t?>ft#j>:, mm^mtv&z&tfbix. m®£mzftL 40 

fit > £ ITT 5 -T- \y 7? Kfi ( C ft ^ T , iff Eft *CD ft . 

SuEft - mrfe#ftfi8ft m 5 t #!t 6 ft 5 « 

Mb Sr* t, fiJrSaiB 1 ©fefii»*&tmiE» 2 coeifi]?! 
*^rt'J?&< t fc 1 ocote(fijyf$:coie]^ffiSr»&SitftE 
IU MESftftt*-7K¥*l»]ft*t LTffi#4$ftTStlK# 
^?§rtftE«UfcCD-C% v 'J-h7yft^'J^<t5 
:tm> ±^co#^^*<ft^r 4:*sffl*5 0 50 
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[0108] znftmiz&s^is^-tmmtt. *Mm 

ft h '") t . iffEA» r'ft i rjBfrfEo 9 fti ^ft fc 19 fc 

xmm> rft «t awiso 0 ftt ^ft t, 0 ^#p$ mt 

fiJtEft r'A^iijE#fttt*cM5 W^AS« # #ftj bixzm 

^ ftl ^ft 0 ft^5»^^^$#ft6ft5^2cofe(B]m 
*i Sr*L, RtnfE«ft«*MfE#^ifSrt(cllS7K¥(-EfI; 
U> tUlEfl 1 coG(bJ?S *:&t5f!iffEfs 2 coeifijrt icort'ft 
ft< t i 1 oo(E|^»*Wia<EffiS:fii[*|pHi*tLT« 
^ $ -ti:T BtJE#ftSSrt ft Eg t ft ft ft , 7 9 - h T v 7 
>v ^ 'V $ < ft § - t ft -e t , ±5^cDf?# < ft 5 r 

[0 10 9] CC0^HJlft«5^L^<-^^B(ft 
rt^^fijftSA^rft , BiJfE#^?Srt^#»1-€.oi;)ft^ 
ft t> •? t , tuIEd^ r'ft J; rftlfjfEo 9 -g-^ft t V) t % m%k 
ft5±^i, tfj|Eft*7)5#t#(tibft, 3S±$^ft 
TMIE7)^r'ftJ;fttiifEo9 ft^ftt f) ^#P$§ft?,#ft 

awed* me# ±« ft m % nft&m t »it e> ft 5 ts 

1 coteifijrlili:, mrfEft^cort, mrfE^ftfiSl^^tfrfEo 

ilfE^lcotei^-?t*i:HuEm2coeiBim*Sr#ftSSrtft 
t5ft ibftftftiicoi&ftftftEB Lftftft. ft^coKft ic 
i. o T ft i: 5 ¥ ft IbI CD ft ft ^ ft ft *> ft - t ft "C f 

-So 

[0110] ift MlE*ftfitttfifa±mft###ftt) 

ftft»|gft»***-LTft <0 , i3Klg»»*^BulEIXftft 
coftftfficort, mffE*^rtftft||ij|Eoi9ft^ftft> <0 ftf£ 
gft^ffflt ftSft«ftfig$*, tfrEM 1 cofirft/f 4ift 
xiifrmw, 2 cDtefo]?t<:(75^>/i < 1 1 1 ocoteiBjflift 
HffiE±5R *9 5rSffESft«!ifia $ ftft 

ftft, *ft«< isftft, terSj«#cDg$*-(»icoK*^-^ 

[0111] £iftft fluE^ftftftBuEft^cDii6)^5r@ 
3t Lftftft, ft*ftftft<SKft£fti^ft-t£l#ft3 " 
irftT#5 c 

[BlfficDffi^^MPil] 

[0 1 ] z(Dmm<DMM<DBn 1 ^ftr^Wft© 

[12] S 1 co{ftJEH = 

[03] si 1 (Dmnfflftw-mm, 

[04] 0 3ftftftLft^ftI0 c 

[05] z:nwmmmmm2^^rm^iEm 
0, 

[0 6] 0 5CD#JE0 C 



(12) 0 0 1-4 8 4 5 1 

21 22 
[HI 7] 0 5^S«^«0 = *f|, 

[118] K15iC*tt>:L/c^ 2 M, [S12 7] *9UlcDJf^(Cfcl7-51<:i()IB*:6 to9^ 

IM9] z<n%W<r>%m<r>nm 3 Sr*1-«E^^'EiB ^fMSfSirf* l l trofillil^^ta 

a !i28] 8mfi^^t'«i.tfl 2^f£fT 

[no] m9<Dwmm»¥mm, &m* 2 t<r>*mm« 

im 11] 0?] 1 0 izmLtzmmm* im 2 9 ] ^wisw^mio^tg 9 ^^i-^sei, 

[EI 12] - <»%W<n%wr>M& 4 *r^-tftfe^ iEffi [0 3 0 ] 0 2 9 <^gis#pT?-ai0 = 

ii. [03 1 ] z<n%m<nnmmm 1 0 swabs? 

[013] 012 roSWflBflrspEEL ¥3513, 

[014] 0 1 3',ctmLtzm^.m : 10 [032] *±«i 8, €gr&i?#* 1 o, iiz-m^ 

[0i 5] ztDmmnnmomno z*i-M.&#j:£m 2 5 t& *> m7izm£<»* 

[016] 015 (D^mmw^mm, [033] #±*$ 1 8 » 10,11 $r-##j 

[017] 016 j:^6Lt!4Sa 2 5 icljx 9 ttttfc*£tf>fiii: JjfatojjZ&ir 

[018] - <n%w<Dnm<F>Bm 6 ^-tis^iEffi 0, 

14 [034] #Jbfl| 1 8 coTffliClBftffl* 6 S:»»tfc» 

[019] 018 (Dmnwrnw-mm* &<d s mus 25, litis ^xum^mm 10,1 

[020] ^.m<^m^tmt}<Dm^^-tMc i^M^^<rmm^^<-^^^-tm, 

[02 1] :<D«iBcii©)gi 7 Zm-tm^filEm [03 5] '^<d^ u^-^-||gSr^mi:^« 

0= 20 0 

[022] 021 <nmumm¥mm, [0 3 6 3 035 <Dm§t&m¥-mm s 

[023] -co^tif](Diij£(7)^S8 z^-fiEmm, in^-omm] 

[02 4] 0 2 3©g^»r¥ffi0= 1 If-ftK, 2 3 o«J 6 BHffl 

[02 5] '(t5fefc0^^-<-^SgiC^i7^illD]ffl*6 * v 10 ^rrW^[Bl}t¥, 11 o «3 & 0 ffiy^lfij 

£o9£t,vfc*M;#!l*£ftrt*l 1 >^fiBM«**-t »*, 12 iflf, 15 djAP, 1 7 18 

®o #±W, 2 0 #±«, 2 1 22 ± 

[026] 2&£v>s-ynmm , ,zm< ft*** a 23 -e 24 o«9-&*st>*) a 

[03] [07] 
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